Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  Hbrary  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  this  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  informing  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http  :  //books  .  google  .  com/| 


v 


y'^'J'^smmsd^:^ 


'}  > 


^it>y 


GEOLOGICAL    SURVEY    OF    CANADA. 


OF 


EXPLORATION  AND  SUEYEYS. 


1876-77. 


GEOLOGICAL  SURVEY  OF  CANADA, 

Montreal,  April,  1878. 

The  acxM>mpanying  Reports,  relating  to  the  Surveys  and 
Investigations  of  the  Geological  Corps  during  the  season  of 
1876-77,  are  herewith  transmitted  by  authority  of  Alfred  R.  C. 
Selwyn,  Esq.,  F.R.S.,  Director  of  the  Geological  Survey,  (now  in 
Paris  in  connection  with  the  representation  of  the  Geological 
Survey  in  the  International  Exhibition,)  to  the  Honourable 
David  Mills,  M.P.,  Minister  of  the  Interior,  for  the  information 
of  His  Excellency  the  Governor-General  in  Council. 


•.%.d.c 


GEOLOGICAL  SURVEY  OF  CANADA. 

ALFEED  R.  C.  SBLWTN,  F.E.S.,  F.a.S.,  Dieeotoe. 


REPORT  OF  PROGRESS 


1876-77. 


PUBLISHED    BY   ATJTHOEITT   OF   PAELIAMENT. 
1878. 


20936;" 


•  • 


•  • 


,•     ••• 


« 


I 

if  ■ 

m 


TABLE  OF  CONTENTS. 


I. 

PAOB 

INTBODUCTORY  REPORT  BY  MR.  8ELWYN 1-8 

Work  connected  with  representation  at  Philadelphia  Exhibition^  1 

Progn^efH  of  Explorations  and  Surveys 2 

Death  of  Mr.  Billings « 

Appointment  of  Mr.  Whiteaves 5 

PalfBontological  work  and  Maseum 5 

Chemical  Investigations 6 

Stratigraphical  collection  of  rocks 7 

II. 

ADDITIONS  TO  THE  LIBRARY 9-16 

By  presentation 9 

By  purchase 15 

Scientific  magazines  and  journals  subscribed  for  16 

III. 

REPORT    ON    EXPLORATIONS    IN    BRITISH    COLUMBIA   BY   MR. 

GEORGE  M.  DAWSON 17-©4 

GunuuLL  Description  of  Country  and  Routes  Travbrsbd 18 

Quesnel  to  Blackwater  Bridge 18 

Blackwater  Bridge  to  Eu-chen-i-ko  River,  etc 20 

Valley  of  the  Blackwater.  uortli  of  the  CIuscuh  Lakes 23 

Country  in  the  vicinity  of  tlie  Trail  and  Location  Line  westward 

of  the  Cluscus  Lakes,  and  Salmon  River  Valley 24 

From  Salmon  River  Crossing  to  the  Salmon  House,  Bela  Coola 

and  No-coout-loou 29 

Qualcho  Lake,  and  theuce  to  Fraser  River 38 

Fraser  and  Francjois  Lakes 45 

Stuart  Lake.  Lower  Nechacco,  Chilacco 51 

Geological  Observations 54 

Lower  Cache  Creek  series 55 

Porphyrite  series 58 

Nechacco  series 72 


IV  CONTENTS. 

Tertiary  series 76 

Rocks  of  Fraser  and  Fran<;oi8  Lakes 83 

General  conclusiouB  and  comparisons  of  rocks 88 

IV. 

REPORT  ON  A  RECONNAISSANCE  OF  LEECH  RIVER  AND  VICINITY, 

BY  MR.  GEORGE  M.  DAWSON 96-102 

V. 

GENERAL  NOTE  ON  THE  MINES  AND  MINERALS  OF  ECONOMIC 

VALUE  OF  BRITISH  COLUMBIA,  BY  MR.  GEORGE  M. 

DAWSON  103-149 

Gold 106 

Coal-  and  lignite-bearing  formations 1 19 

Iron 129 

Silver,  copper,  mercury,  etc 131 

Building  and  ornamental  stones 133 

List  of  Looalitixs  in  British  Columbia  YisLDiira  Minkrals  of  Valdk 134 

Gold 134 

Coal  and  lignite 144 

Iron 146 

Silver 147 

Copper 147 

Other  minerals 148 

VI. 

NOTE  ON  SOME  JURASSIC  FOSSILS  FROM  BRITISH  COLUMBIA,  BY 

MR.  J.  F.  WHITEA VES 150-1 69 

VII. 

REPORT   ON    THE  COAL    FIELDS  OF   NANAIMO,  COMOX,  COWIT- 

CHEN,  BURRARD  INLET  AND  SOOKE,  BY  MR.  JAMES 
RICHARDSON 160-192 

TmCoMox  Aria 161 

Productive  coal  mecuiures 162 

Lower  shales 168 

Tbi  Nahaimo  Arba 170 

Productive  coal  measures 172 

•  '                Overljring  shales  and  sandstones 185 

Tbi  CbwiTOHiM  Abba 187 

,;      Coal  BiABOfe  Rocks  of  Burrard  Inlbt 187 

^I^^BB^UBY  Boon  ov  Soon 190 


r.t' 


0ONTINT8.  V 
VIII. 

PAOB 

ON  THE  GODERICH  SALT  REGION  AND  MR.  ATTRILL'S  EXPLORA- 
TION, BY  DR.  T.  8TERRY  HUNT 193-243 

Introductioii ;  history  of  tho  Qoderich  salt  wells 193 

Mr.  Attrill's  boring  at  Goderich  in  1876 224 

Description  of  the  strata  penetrated 226 

Chemical  analysis  of  the  rock  salt 233 

Specific  g^vity  of  the  rock  salt  to  be  mined 235 

Calculation  of  results  of  salt  mining  at  Goderich 236 

Distribution  of  salt-bearing  formations  in  the  United  States ....  237 

The  salt-bearing  formation  in  the  Goderich  region 241 

IX. 

REPORT  ON  GEOLOGICAL  RESEARCHES  NORTH  OP  LAKE  HURON 

AND  EAST  OF  LAKE  SUPERIOR,  BY  MR.  ROBERT 

BELL 193-220 

Area  examined 193 

GCOLOGY  OF  THB  NOBTH-ElST  COABT  OF  GcORQUH  BaT 195 

Cbtstalunk  LiioBSToms  of'thi  Rigiom  bbtwkin  GioBOiAN  Bat  ahd  Laki 

Nipissufo 202 

Burton  Band 203 

Parry  Sound  Band 203 

Nipissing  Road  Band 206 

Roberts'  Bay  Band 207 

Lake  Talon  Band 207 

Gboloqt  of  THB  Nbighbodbhood  of  Shibaob aning 208 

GbOLOOT  of  THB  CODHTBT  NoBTHWABO  FBOM  EOHO  LaKB 210 

GbOLOGT  OF  THB  ViOINITY  OF  THB  VICTORIA  MlHB 211 

GbOLOGY  OF  THB  EaST  ShORB  OF  LaKB  SuPBRIOR,  FROM  BaTOHBWAHA  BaY  TO 

MiomPiooTBir  Rivbr 213 

X. 

REPORTS  ON  SURVEYS  IN  THE  COUNTIES  OP  RENPREW,  PONTIAC 

AND  OTTAWA,  WITH  NOTES  ON  IRON  ORES,  APATITE 
AND  PLUMBAGO  DEPOSITS  OP  OTTAWA  COUNTY, BY 
MR.  HENRY  G.  VENNOR 244-320 

Work  n?  Rbntrbw  County,  with  Rbmarks  on  thb  Struotubb  of  Eastbrn 

Ontario 245 

McNab  and  Madawaska  Trough 248 

The  Northern  Trough 249 

The  Southern  Trough 253 


• 


\n  CONTENTS. 

PAOB 

The  Horton,  Rosa,  and  Bonnechcre  Trongh 256 

Thickness  of  the  limestone 263 

Bocks  below  the  limestone 264 

Ihyistioationb  in  thb  Countus  of  Pontiac  and  Ottawa 277 

The  lower  gneisses 280 

The  crystalline  limestones 281 

Iron  ore  horizons 296 

Further  distribution  of  crystalline  limestones 298 

Apatiti  aku  Plumbago  Diposits  of  Buckingham,  Portland  and  Hull 

TowNSHiPB,  Ottawa  County 301 

Apatite 301 

Plumbago 308 


'         XI. 

REPORT  ON  THB  SLATE  FORMATIONS  OF  THEJ  NORTHERN  PART 

OF  CHARLOTTE  COUNTY,  NEW  BRUNSWICK,  WITH  A 
SUMMARY  OP  GEOLOGICAL  OBSERVATIONS  IN  THE 
SOUTH-EASTERN  PART  OF  THE  SAME  COUNTY,  BY 
MR.  G.F.  MATTHEW 321-350 

GlOLOOT  OF  THl  NobTH-WbSTIBN  PART  OF  CHABLOTTI  CoUNTT 322 

Character,  distribution  and  age  of  the  rocks 322 

Gboloot  of  thi  Soutb-Eastbrn  pabt  of  Charlottb  County 334 

Character  and  distribution  of  the  rocks 334 

Mines  and  minerals  of  economic  value 343 

Granite  Works 345 


XII. 

REPORT  ON  THE  LOWER  CARBONIFEROUS  BELT  OF  ALBERT  AND 

WESTMORLAND  COUNTIES,  NEW  BRUNSWICK,  IN- 
CLUDING THE  ALBERT  SHALES,  BY  MESSRS.  L.  W. 
BAILEY  AND  R.  W.  ELLS 351-395 

Psl^ABBOllinBOUB  BOOKS 363 

IiOfWB  Cabbonifbboub  fobmation 354 

Basal  Conglomerates 355 

The  Albert  shales 356 

Ited  conglomerates 371 

I.                 Bed  and  grey,  sandf  and  argillaceous  beds 373 

1..                . limestones  and  gypsum 380 

lOUftone  grit  formation 383 


•  • 


CONTENTS.  Vll 

PAGS 

USEFUL  MINERALS  OF   THE   LOWER  CARBONIFEROUS  FORMA- 
TION   284 

Albert  coal  or  Albertite 385 

BituminouB  shales 393 

Petroleam 393 

Gypsum  and  anhydrite 394 

APPENDIX    I. — Composition  or   Albbrtiti  as  compabbo  with  goal  and 

ASPHALT 306 

APPENDIX  II. — Spioial  report  to  the  Bblivbau  Albbrtitb  and  Oil  Com- 
pany   - 397-401 

XIII. 

REPORT  ON   THE    GEOLOGY    OF    PART  OF  THE  COUNTIES   OF 

VICTORIA,  CAPE  BRETON,  AND  RICHMOND,  NOVA 
SCOTIA,  BY  MR.  HUGH  FLETCHER 402-456 

Syinitio,  Gnussoid,  and  othnu  Fildspathio  Rocks 405 

GbOROB  UiVBR  LIMISTONN. > 426 

Lowir  Silurian  Rooks 428 

Cabbonovrods  Conglombratb 437 

Cabbonivbboub  Ldcbstonb 442 

Millstonb  grit 447 

SUPBEVIOLAL  GbOLOOT 448 

EOONOMIC  MATBRIALS 449 

XIV. 

REPORT  ON  ADDITIONS  TO  THE  INSECT-FAUNA  OF  THE  TER- 
TIARY BEDS  AT  QUESNEL,  BRITISH  COLUMBIA  ...  457 

XV. 

NOTES  ON   MISCELLANEOUS  ROCKS  AND  MINERALS,  BY  DR.  B. 

J.  HARRINGTON 465-488 

Coal  and  Lionitb 465 

British  Columbia 466 

New  Brunswick 468 

Cape  Breton,  Nova  Scotia 469 

Tablbs  or  Analyses  or  Coals  and  Lignites. 

Mineral  Resins 471 

Ibon  Orbs 473 


VIU  00NTBNT8. 

PAOl 

Makoavisi 476 

CoppiR  Obbb 476 

OOLD  AND  SlLYlB 477 

Iron  Pywtm 482 

SVRPIHTIini,  RlNSSBL^BITB,  LiMlSTOini   AND  DOLOMITI 483 

XVI. 

CHEMICAL  CONTRIBUl'IONS  TO  THE  GEOLOGY  OF  CANADA-ON 

CANADIAN  GRAPHITE8-RY  MR.  C.  HOFFMANN....     489-512 

OuTLnri  OP  Mnthodb  Emplotid  in  ths  Invnstigation 489 

Canadian  Gbaphiti — Dushcinatkd  Graphiti 492 

Canadian  Graphiti— Drissid  Graphiti 495 

CiTLON  Graphiti — Vhn  Graphiti 504 

Unitkd  Statkb  Graphitb — ViiN  Graphiti 506 

Tablbb  showing  CoicPOBiTiON  AND  Rblativb  Combubtibilitt  op  Grapaitb.  .  507 

Analtbbb  OP  Fbldbparb  abbooiatbd  with  Graphitb 511 


ILLUSTEATIONS  AND  MAPS  ACCOMPANYING  THIS  BBPOBT. 


ILLUSTRATIONS. 
1.  Looking  down  TaD^abuokat  Lake,  page  30. 
1.  Looking  acroaa  worn  Terrocc-Bat  at  elevstioD  of  5,270  fuct,  toward  higher  poaka 

of  Il-ga-chu  RaDgc,  pago  38. 
3.  Toot-i-ai  or  Fawole's  UoDnlain,  from  hills  near  ea«t  end  Na>tal<ku>  Lake,  page  40. 

-=j  ._  ii...^^,  »faia^;(:o.  aoutli  of  Fort  Frager,  page  14. 

it:  ^    ■  ■     ■ 


dutribotioil  in  a  ft«r  ve^ 


13.  Soctionn  illuBtrating  ocriirronco  oi  aiu«UH^  i/Js"^— '       '     ■    '  ■      -        '.'■. 

14.  SectioDBof  Coprolites,  page  433. 

HAPS. 

15.  Hap  of  part  of  Biitieb  Columbia  between  the  Praser  River  and  the  Coast  Bange, 

to  illtutrate  Mr.  Dawson's  ceport. 

16.  Hap   of  the   Coal  Fii'Ida   of  the    north-eastern   coa«t  of  Vancouver   Island,  to 

illustrate  Hr.  Richardsou's  rtport, 
IT.  Hap  of  Ottawa  County,  to  illustrate  Mr.  Vcnnor's  report. 

18.  Hap  of  parts  of  Albert  and  Westmorland  Counties,  to  iltostrate  Mestrs,  Bailey  and 

Elts'  report. 

19.  Map  of  part  of  Cape  Brt'ton,  to  illustrate  Mr.  Fk-tcher'H  report. 


ERRATA. 


(f 


u 


it 


It 


ti 


u 


u 


tl 


u 


u 


Page  4,  line  4, /or  St.  Jervais  read  St  Gcrvais. 

7,  line  2, /or  will  bo  given  in  the  next  annual  report  read  are  given  in  this  report. 

117,  paannij/or  Stickene  read  Stickecn. 

122,  foot  note, /or  p.  85  et  seq.  read  p,  35  et  seq. 

122,  line  22,/or  140,187  tons  read  139,191  tons  15  cwt 

122,  line  23,/or  29,942  read  29,046  tons  15  cwt. 

160,  in  title, /or  Cowichen  read  Cowitchen. 

161,  line  4, /or  Nanaimo  read  Nanoose. 

162,  line  16  from  bottom, /or  776  ft.  0  in.  read  776  ft.  6  in. 

162,  line  14  from  bottom,  /or  4,972  ft.  6  in.  read  4,912  ft.  0  in. 

163,  lines  2  and  3,  /or  and  contains  three  coal  scams,  with  an  aggregate  thickness 
of  fifteen  feet  ux  inches,  read  with  an  aggregate  thickness  of  one  hundred 
and  fifteen  feet  six  inches,  contains  three  coal  seams. 

163,  line  10  from  bottom,/or  Division  13  read  Division  B. 

172,  line  10,  qfter  fire  clay  insert  f 

281,  line  16,/or  (2  and  3)  read  (2  and  4). 

296,  line  4, /or  Balwin  read  Baldwin. 

307,/or — Cost  o/  Mining  and  Transport  qf  Apatite /rom  Buckingham  to  Montreal  and 

Portland, — read-^Cost  qf  Mining  and  Transport  qf  Apatite  /rom  Buckingham 

and  Portland  to  Montreal, 
322,  line  6  from  bottom, /or  Diggdeguash  read  Digdeguash. 
328,  line  22,/or  Monnaes  read  Moannes. 
328,  line  8  from  bottom, /or  Dirorite  read  Diorite. 

ine  8, /or  Eanous  read  Cannouse. 


u 
u 

M 

(I 


li 


u 


u 


u 


u 


u 


u 


II 


u 


u 


tl 


331, 1 

331,  lines  9  and  11,/or  Vanceborn  read  Vanceboro. 

331,1 

332, 1 

335,1 

335,  1 

337,1 

338,1 

350,1 

481,  1 


Ine  15, /or  St.  Criox  read  St.  Croix, 
ine  8, /or  Ifagadavic  read  Magaguadavic. 
Ine  2, /or  L'Estaug  read  L'Etang. 
ine  7  from  bottom,  /or  Laprcau  read  Leprcau. 
ine  3  from  bottom,  /or  Costal  read  Coastal, 
ine  2, /or  Costal  r^ad  Coastal. 
ine  17,/or  Patjsumaquoddy  read  Passamoqiioddy. 
ine  21,  for  5,104  read  5- 104. 
Map  facing  p.  351.     The  arrow  pointing  across  the  map  reprt'sents  magnetic  north,  the 
line  indicating  true  north  should  form  an  angle  with  it,  to  the  east,  of  20^. 


SUMMARY  REPORT 


or 


GEOLOGICAL  INVESTIGATIONS, 

1876-77, 

BT 

ALFRED  R  C.  SELWYN,  F.RS.,  P.G.S., 

AODRMSID  TO 

THE    HONOEABLE   DAVID   MILLS,    M.P., 

«       MINIOTER  OF  THE  INTERIOR. 


Sib, — In  the  report  of  the  operations  of  the  Geological  corps,  forming 
a  volume  of  432  pages  i-oyal  8vo,  with  maps  and  illustrations,  which  I 
had  the  honour  to  present  last  year,  the  details  were  given  of  the  greater 
part  of  the  work  for  the  twelve  months,  ending  the  30th  of  April,  1876. 

During  the  first  seven  months  of  the  year,  to  which  the  present  report  work  ^t  uie 
relates,  or  fi-om  the  1st  of  May  to  the  31st  of  December,  a  large  portion  Exhibition, 
of  my  own  time,  and  of  that  of  several  members  of  the  staff,  was  occupied 
in   connection  with  the  Philadelphia  Exhibition.     The  attendance  at 
Philadelphia  having  been  as  follows : — 

Mr.  Seiwyn 85  days 

Dr.  Harrington 28     " 

Mr.  Richardson Ill     « 

Mr.  Bell 29     " 

Mr.  Weston 63    « 

Mr.  Webster 62    « 

A  further  portion  of  time  was  likewise  absorbed  in  the  early  part  of  the 
year  in  the  preparation,  and  in  attending  to  the  printing  of  the  descriptive 
catalogue  of  the  Canadian  Mineral  Exhibits,  a  pamphlet  of  150  pages  royal 
Svo,  of  which  4,000  copies  wei'e  pi'inted  for  distribution.  Besides  its  use 
in  connection  with  the  exhibition,  this  catalogue  will  be  of  permanent 
value  as  a  guide  to  the  mineral  resources  of  Canada. 

The    total  expenditure  connected    with  the   work  of  the  Exhibition,  Expenditure 
ioicluding  the  printing  of  the  catalogue  above  referred  to,  and  paid  thi'ough  **       ^^ 
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the  Geological  Department,  was  $11)235.15.  A  sum  of  $5,000.00  was 
placed  at  my  disposal  by  the  Canadian  Commission,  and  $1,875.36  was 
provided  jointly  by  the  Canadian  Commission  and  the  British  Columbia 
Advisory  Board.  The  latter  sum  i^epresents  the  total  expenditui^e— the 
greater  part  of  the  freight  excepted — on  account  of  the  British  Columbia 
exhibits  of  all  kinds,  both  manufactured  and  raw  products. 

These  figures  show  a  balance  of  $4,359.79,  and  this  amount  has  been 
charged  to  the  Geological  Survey  appropriation. 

Besides  the  stratigmphical  collection  of  Canadian  rocks  and  fossils, 
containing  1,074  specimens,  the  mineral  and  geological  section  contained 
489  exhibits ;  306  of  these  were  contributed,  either  through  the  Geological 
Survey  or  directly,  by  208  exhibitoi*s,  and  the  remainder  were  collected 
and  exhibited  by  the  Sui-vey. 

Forty-one  medals  were  awaixled  by  the  International  Judges,  and 
twenty-eight  by  the  British  Judges  in  the  special  "  Canadian  competition," 
making  a  total  of  sixty-nine  medals  to  exhibitors  in  this  section.  And 
the  an*ahgement  of  the  collection  was  universally  commended  as  being 
the  most  perfect  and  instructive  in  the  whole  Exhibition.  I  may  perhaps 
also  quote  in  this  connection  the  following  passage  from  an  article  on 
the  Geological  Survey  of  Canada,  in  the  July  number  of  "Nature," 
page  235 : — 

"The  Philadelphia  Exhibition  absorbed  much  of  the  time  and  thought 
which  would^otherwise  have  been  expended  on  the  field-work,  laboratory 
and  museum  duties  of  the  officers.  But  the  Director  need  not  regret  this 
temporary  suspension  of  the  usual  operations  of  his  stafl^,  for  there  can  be 
no  doubt  that  the  display  of  rocks,  minerals  and  fossils  made  by  Canada 
at  the  Centennial  Exhibition,  so  universally  admii*ed,  bi*ought  the  mineral 
resources  of  the  Dominion,  and  the  skill  of  its  Geological  Survey,  before 
the  world  with  such  prominence  as  could  haixily  have  been  attained  with 
the  ablest  maps  and  memoii*s." 

In  my  last  summary  report  it  was  stated  that  surveys  and  investiga- 
tions had  been  continued  in  Ontario  by  Mi\  H.  G.  Vennor,  but  that  it  was 
considered  expedient  to  defer  publishing  in  detail  the  conclusions  arrived 
at  until  they  had  been  further  verified  by  more  extended  observations. 
Also,  that  Mr.  James  Eichardson  had  completed  the  examination  of  the 
Nanaimo  and  Comox  coal  areas  in  Vancouver  Island,  and  would  be  able 
to  furnish  a  complete  map  and  final  report  on  these  coal  fields.  During 
the  past  winter  the  reports  and  maps  relating  to  the  investigations  above 
named  have  been  prepared,  and  are  now  presented,  together  with 
others  embi'^ing  the  details  of  the  labours  of  myself  and  colleagues  for 
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the  twelve  months  ending  30th  of  April,  1811.  From  these  it  will  be 
seen  that  the  field  work  of  the  geological  corps,  notwithstanding  the 
inten'uptions  already  mentioned,  embraced  several  important  explorations 
and  surveys. 

In  British  Columbia,  Mr.  G.  M.  Dawson  examined  a  large  ti'act  of  1^2**" 
country  between  the  Cascade  Mountains  and  the  Fraser  River,  including  ooiumbi*. 
all  the  alternative  routes  through  this  region  which  have  been  recently 
surveyed  for  the  Pacific  Eailway.  Also,  late  in  the  autumn  he  made  a 
hurried  examination  of  the  Nicola  Valley  coal  fields,  with  the  result  of 
showing  thai  the  coal  beds  there  pix)bably  extend  over  a  very  consider- 
able area.  He  likewise  visited  the  Cai'iboo  gold  fields,  with  a  view  of 
giving  advice  and  information  to  perso.is  interested  in  the  development 
of  the  quartz  reefs. 

In  Ontai^o,  Mr.  E.  Bell  made  a  minute  examination  of  a  poHion  of  the  North  •hor«  of 
easteim  shores  of  Lake  Superior,  west  of  the  Michipicoten  Eiver.  A  ^^"^  "** 
portion  of  the  Valley  of  Gai'den  Eiver,  and  the  country  around  Echo 
Lake,  were  likewise  examined,  as  well  as  the  vicinity  of  Sho-ba-o-na-ning 
and  the  whole  of  the  north-oast  shore  of  Georgian  Bay.  A  partial 
examination  was  also  made  of  the  country  between  Pariy  Sound  and 
Lake  Nipissing,  and  a  reconnoissance  of  the  region  between  the  latter 
and  the  Ottawa  Eiver. 

In  the  counties  of  Eonfrew,  Pontiac  and  Ottawa,  a  veiy  large  area  was  ott»w»  wgion. 
examined  by  Mr.  H.  G.  Vennor,  including  measurements  of  nearly  1,150 
miles  required  for  geographical  purposes,  and  for  fixing  the  position  of 
important  bands  of  limestone. 

Some  exceedingly  interesting  and  important  explorations  by  deep  boring  oodeHch  mU 
with  the  diamond  drill  have  been  made  dui-ing  the  year  by  Mr.  Henry  ****'*'*• 
Attril,  in  the  Goderich  salt  region.  The  cores  which  were  bi'ought  up 
have  been  examined  by  Dr.  T.  Steny  Hunt,  and  he  has  kindly  placed 
at  my  disposal,  for  publication  with  the  reports  of  the  sui^vey  for  the 
year,  a  veiy  valuable  and  interesting  report  on  this  deep  boring,  which 
he  communicated  in  February  last  to  a  meeting  of  the  American  Institute 
of  Mining  Engineers  in  New  York. 

In  the  Province  of  Quebec,  a  re-examination  has  been  made  of  nearly  EMtern 
1,900  miles  of  country  in  the  Eastern  Townships,  and  fifty-two  miles  of 
section  lines  have  been  chained  and  levelled  by  Mr.  A.  Webster. 

During  the  month  of  August — the  only  time  that  could  be  spared  from 
other  duties — ^I  made  a  preliminary  examination  of  the  coast  from  Little 
Metis  to  Eiver  Pierre,  on  the  Gulf  of  St.  Lawrence,  a  distance  of  about 
15Q  miles,  with  a  view  to  ascertain  from  personal  observation  the  truQ 
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ehtioM  of        relations  of  the  various  membere  of  the  Quebec  group  to  each  other,  and 

Mb6c  group. 

to  the  supposed  Potsdam  i-ocks  of  Bio,  &c.  And  I  think  it  can  now  be 
shown  that  the  limestone  conglomerates  and  associated  graptolitic  sti-ata 
of  Point  Levis,  the  Island  of  Orleans,  St.  Jervais,  Kamouraska,  Bic,  Little 
Metis,  and  Ste.  Ann  Eiver  ai*e  all  at  about  the  same  horizon,  and  really 
belong  to  ihe  Levis  formation  of  the  Quebec  gi'oup ;  further,  that  the 
coarse  sandstones  ("  Pillar  sandstones  "  of  the  repoit  of  1846,  by  Sir  W. 
E.  Logan)  of  the  Light-house  Point,  at  Little  Metis,  of  Cape  Chatte,  Cape 
Whale  and  other  points  along  the  coast,  hitherto  supposed  to  belong 
to  the  Sillery  foimation,  and  to  occupy  a  higher  position  than  the  Levis 
conglomerate  limestones,  are  really  beneath  the  latter,  and  constitute, 
pmbably,  the  lowest  member  of  the  fossiliferous  portion  of  the  Quebec 
gi'oup.  And  it  would  certainly  appeal*  that  the  fossils,  supposed  to  be 
chai*acteristic  of  the  Potsdam  period,  found  in  the  Bic  conglomerates  ai*e 
in  denved  fragmenis,  or  else  that  we  have  in  this  region  a  mingling  of 
the  two  faunas.  A  good  deaj  more  of  careful  investigation  of  the  strati- 
graphy  is,  however,  still  required  before  the  true  sti'ucture  can  be  finally 
determined.  Progress  will,  it  is  hoped,  be  made  in  this  investigation 
during  the  coming  summer. 

?«w  BruMwick.  In  Ncw  Brunswick,  Mi*.  Ells,  Prof.  Bailey  and  Mr.  G.  P.  Matthew 
have  continued  their  explorations,  chiefly  in  Albert  and  Westmorland 
Counties,  including  an  examination  of  the  celebrated  Albertite  mines, 
and  a  careful  survey  and  examination  of  the  Beliveau,  Albertite  and  Oil 
Company *s  property,  a  special  report  on  which  has  been  furnished  to  the 
Directors.  The  examination  has  extended  over  220  square  miles  of 
countiy,  and  160  miles  of  roads  and  streams  have  been  measured  by 
odometer  and  chain. 

woTfcSootu.  In  Nova  Scotia,  Mr.  Scoti  Barlow  has  continued  the  survey  and  ex- 

amination of  the  Cumberland  county  coal  region,  including  a  line  of 
section  chained  and  levelled,  from  River  Philip  across  the  Cobequid 
mountains  to  the  Basin  of  Mines,  twenty-four  and  a-half  miles  in  length. 
He  has  also  made  measurements  for  completing  the  map  of  the  district, 
and  for  fixing  accurately  the  limits  of  the  formations,  amounting  to 
about  140  miles. 

Dbpe  Breton.  In  Cape  Breton,  a  combined  geographical  and  geological  examination 

and  survey  has  been  made  of  a  part  of  the  counties  of  Cape  Breton, 
Victoria  and  Richmond,   by  Mr.   Fletcher,  who  has  also  visited   and 
examined  several  localities  where  discoveries  of  gold,  copper  and  coal 
were  reported  to  have  been  made. 
In  my  last  annual  report  I  alluded  to  the  interiaiption  of  the  pal»on- 
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tological  work,  caused  by  the  continued  illness  of  Mr.  Billing;  within  Death  of 

Mr    RilliniMi 

two  months  from  that  date  his  death  followed,  and  the  country  has  thus 
been  deprived  of  the  services  of  one  who  had  for  more  than  twenty  yeai-s 
ably  and  efficiently  fultilled  the  duties  of  this  important  bi*anch  of  the 
Geological  Sui'vey. 
In  July,  Mr.  J.  F.  Whiteaveft,  F.G.S.,  late  Recording  Secretary  to  the  Appointment  of 

Mr.  Wniteftves. 

Montreal  Natural  History  Society  and  Curator  of  the  Society's  Museum, 
was  nominated  to  succeed  Mi*.  Billings.  He  has  since  completed  Part  I., 
Tol.  I.,  "  Figures  and  Description  of  the  Mesozoic  Fossils  of  Canada," 
containing  ten  Plates,  with  ninety-two  pages  of  descriptive  matter,  and  a 
map.  This  has  been  published  during  the  yeai*,  and  forms  a  valuable  and 
important  addition  to  the  literature  of  Canadian  palfiBontology. 

During  the  winter  careful  examinations  were  made  of  the  fossils  J^****'*^*** 
collected  in  1875  on  the  Upper  and  Lower  Peace,  Ai*thabaska  and  Clear- 
water Rivera,  and  likewise  of  those  from  the  Matagami  or  south  branch 
of  Moose  Eiver,  and  the  result  has  already  been  published  in  the  Eeport 
of  Progress  for  1875-T6. 

A  partial  examination  "has  also  been  made  of  the  fossils  collected  by 
various  members  of  the  staff  in  1876 ;  especially  of  a  most  interesting 
series  of  Mesozoic  fossils  obtained  by  Mr.  G.  M.  Dawson  at  Iltasyouco 
Kiver,  in  British  Columbia,  showing  that  the  altered  Jurassic  rocks  of 
the  Sierra  Nevada  extend  northwards  into  the  Cascade  range  of  British 
Columbia. 

The  extensive  collection  made  by  Mr.  James  Eichai-dson  in  the  yeara 
1871  to  1875,  from  the  coal  bearing  i-ocks  of  Vancouver  and  the  adjacent 
islands  in  the  Gulf  of  Georgia,  have  also  been  carefully  examined.  The 
series  comprises  about  one  hundred  species,  mostly  of  mollusca,  which 
will  be  described  and  figured  in  Part  II.,  Vol.  I.,  of  "Canadian  Mesozoic 
Fossils,"  of  which  a  commencement  has  been  made. 

Mr.  Whiteavos  fUrthor  states  that  he  has  made  a  preliminary  exam-  Museum, 
ination  of  the  contents  of  the  cabinets  and  safe  in  the  Cumtor's  room  ; 
also  of  those  of  the  drawers  under  the  table  cases  in  the  Museum. 

About  200  boxo8  of  fosyiln  in  the  store  room  have  been  unpacked,  and 
the  specimens  examined.  These  contained,  for  the  most  part,  either 
duplicates  of  common  species,  or  fragments  of  fossiliferous  rock  of  no 
value.  A  few  types  of  species  descnbed  in  the  publications  of  the  Survey, 
but  which  have  not  hitherto  been  exhibited,  were,  however,  found. 
These  have  been  mounted  on  tablets  and  labelled,  and  will  shortly  appear 
in  theii"  proper  places  in  the  Museum.  All  duplicates  that  could  be  used 
for  school  collections  or  exchange  were  sepai^ated,  and  a  catalogue  madQ 
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of  them.  A  large  qnantity  of  refuse  material,  the  accamiilation  of  many 
years,  has  been  rejected,  and  the  number  of  full  boxes  reduced  to  180. 

One  hundred  and  eighty  species  fmm  the  Quebec  group,  in  the  Province 
of  Quebec  and  in  Newfoundland,  have  been  identified,  mounted  on 
tablets,  labelled  and  placed  in  the  show  cases.  Many  of  these  had  never 
been  exhibited,  aud  those  which  had  been  were  neither  mounted  or 
named.  Beside  the  species  above  mentioned,  about  one  hundred  species 
of  types  described  in  the  "  Palaeozoic  Fossils  of  Canada,  *'  but  not 
in  the  cases  in  the  Museum,  have  been  recognised,  mounted  and  labelled 
ready  for  exhibition.  The  collection  of  Upper  Silurian  fossils  made  by 
Mr.  CmTy,  at  Port  Daniel,  in  1872,  has  been  examined  and  classified,  and 
the  best  specimens  have  been  selected  and  mounted  for  subsequent  study 
and  exhibition.  It  is,  of  course,  veiy  desirable  that  one  or  more  good 
examples  of  every  species  which  has  been  described  in  the  publications  of 
the  Survey  should  be  found  in  the  Museum  cases,  and  this  will,  I  hope, 
ere  long  be  accomplished. 

The  most  important  additions  to  the  pala?ontological  collections  during 
the  year,  are  as  follows : — 

1.  From  the  upper  Peace  River,  collected  in  1875  by  Mr.  Selwyn.    1 10  specimens. 

2.  From  Lower  Peace,  Arthabaska  and  Clearwater  Rivers,  col- 

lected in  1875  by  Mr.  Macoun 65         " 

3.  From  Iltasyonco  River,  B.  C,  collected  by  Mr.  G.  M.  Dawson.     100         " 

4.  From  Mattagami  River,  collected  by  Mr.  Bell 38         " 
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Other  small  collections  have  also  been  received  from  various  membei'S 
of  the  staff",  the  most  important  of  which  is  one  made  by  Mi\  Fletcher 
in  Cape  Breton,  which  contains  five  or  six  species  of  Lower  Silurian 
forms.  This,  with  the  exception  of  the  Eophyton  found  by  myself  at 
the  Ovens  in  18*70,*  is  the  first  recorded  discovery  of  undoubted  iJower 
8ilui*ian  fossils  in  Nova  Scotia. 

The  work  in  the  laboratory  has  included  determinations  of  iron,  copper, 
silver,  lead  and  gold,  in  specimens  from  British  Columbia  and  fi'om  the 
Lakes  Superior  and  Huron  regions,  as  well  as  from  Quebec  and  Nova 
Scotia.  In  addition  to  the  ores  examined,  specimens  of  coal,  apatite, 
pyrites,  limestone,  dolomite  and  several  minerals  and  rocks  of  scientific 
interest  have  been  analysed,  and  the  results  are  given  in  the  report  of  Dr. 
Hannngton  now  submitted. 

The  investigation  of  Canadian  graphites,  mentioned  on  page  419  of  last 


*  B«pori  of  Progrwi,  Geological  Survey  of  Canada,  1870-1871,  pogw  260,  271. 
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year's  report,  has  been  continaed  by  Mr.  C.  Hoflfmann,  and  the  ftiU  resnlts 
will  be  given  in  the  next  annual  repoi-t. 

In  the  Museum,  some  improvements  have  been  made,  and  considerable  stnUgnphicai 
time  has  been  devoted  to  labelling,  numbering  and  preparing  specimens,  'wj'w. 
A  new  counter  case,  corresponding  with  those  already  in  the  Museum, 
has  been  placed  in  room  'No,  4,  in  the  brick  wing.  This  case  is  thirty-two 
feet  long,  and  contains  twenty-seven  drawere  and  ten  glass  show  cases. 
It  is  proposed  to  exhibit  in  this  room  a  complete  stratigraphical  collection 
of  rocks.  The  specimens  will  be  all  as  nearly  as  possible  of  the  uniform 
size  of  three  by  four  inches,  and  will  include  examples  of  all  the  forma- 
tions that  have  been  recognised  in  the  Dominion,  from  Cape  Breton  to 
Vancouver  Island.  Of  the  more  interesting  of  the  crystalline  rocks, 
slices  will  be  made  for  microscopic  study,  in  order  that  their  characters 
may  be  accui-ately  determined  and  described.  More  than  1,000  speci- 
mens have  already  been  prepared,  and  500  have  been  placed  in  the  cases. 

In  view  of  the  probable  establishment  in  the  Dominion,  at  some  futui'e 
time,  of  a  general  National  Museum,  it  has  been  deemed  advisable  to 
utilize  the  resources  of  the  Survey  as  much  as  possible  in  obtaining 
specimens  from  other  countries  in  exchange.  A  few  valuable  specimens 
were  secured  in  this  way  at  Philadelphia,  while  othere  have  been 
promised,  and  it  is  hoped  that  the  forthcoming  Universal  Exhibition  in 
Paris  will  affoi*d  a  favourable  opportunity  for  further  action  in  this 
direction. 

A  number  of  applications  for  collections  have  been  received  from  Ck)UecUot]i 
educational  and  scientific  institutions  and  individuals,  and  a  total  of  2,246 
specimens  (minerals  and  rocks)  have  been  prepared  and  distributed  as 
per  list  below,  in  compliance  with  these  requests : 

1.  Qeological  Survey  of  North  Caroliua,  Raleigh,  U.S. 

2.  University  of  New  Brunswick,  Fredricton,  N.  B. 

3.  Albert  University,  Belleville.  0. 

4.  Educational  Department,  Toronto,  0.,  twelve  sets,  of  fifty  specimens  cikjh. 

5.  College  de  Ste.  Therese,  Q. 

6.  Ecole  Normal  de  Jacques  Cartier,  Montreal,  Q. 

7.  Seminaire  de  Nicolet,  Q. 

8.  Central  School,  Gait,  0. 

9.  Polytechnic  School,  Montreal* 
10-  Ontario  School  of  Agriculture. 

11.  The  Institute  of  American  Mining  Engineers.,  Philadelphia,  IT.  S. 

12.  The  Central  Park  Museum,  New  York,  U.S. 

13.  The  Academy  of  Sciences,  Philadelphia,  U.S. 

14.  Geological  Survey  of  Italy,  Genoa.  • 
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16.  Smithsonian  Institute,  Washington,  D.  C,  U.  8. 

16.  Naturalists  Club,  B<;lleville,  0. 

17.  Japanese  Commissioner  at  Philadelphia. 

18.  Albert  J.  Hill,  C.E.,  Nova  Scotia. 

19.  John  De  Lamater,  Millford,  Del.,  U.S. 

20.  T.  A.  McLean,  Toronto,  O. 

21.  W.  E.  Morris,  Perth,  0. 

22.  Earl  of  Cavan,  Ireland. 

23.  Geological  Museum,  Wellington,  New  Zealand. 

mtonio  Fi-om  the  Ist  of  May,  18T6,  to  the  30th  of  April,  1877,  1,652  namos 

"°^  have  been  registered  in  the  visitore  book. 

A  larger  number  than  usual  of  valuable  reports  and  publications,  a 
list  of  which  is  appended,  have  been  presented  during  the  year  to  the 
libi-ary,  in  return  for  those  of  the  Survey,  of  which  694  copies  have 
been  distributed  during  the  twelve  months  ending  30th  of  April,  1877. 

I  have  the  honour  to  be, 

Sir, 

Your  obedient  servant, 

ALFRED  E.  C.  SBLWYN. 
Gkoloqical  Survey  Office, 

Montreal,  Maj/j  1877. 
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BY  PRESENT  A.TION. 
Royal  Society^  London : — 

Proceedings Vol.  XXIII.,  No.    159-63 

"  «     XXIV.,      "      164-70 

"  "     XXV.,       «    1871-78 

Manche^er  Geological  Society  :— > 

Transactions Vol.  XIV.,  Part  4-7 

Royal  Society  qf  Edinburgh  ;^- 

Proceedings Vol.  VIII.,  Sessions  1873-74 

«  «        «  "        1874-76 

Transactions «    XXVTL,  Part  2,       "        1873-74 

Philosophieal  Society  qf  Glasgow : — 

Proceedings..* 6  Nos.,  1841-48 

«  Vol.  III.,     No.  1—6,  1848-65 

" "      IV.,       "    1—2,1855-60 

"  "      v.,  «    1-^,1860-64 

"  «      VI.,        "    1-^,1864-68 

"  "      VII.,      *»    1—3,1868-71 

"  "      VIII.,   «    1—2,1871-73 

«  "     IX.,       "    1—2,1873-75 

IfutiluUon  qf  Mngineert  and  Ship  Builders  in  Scotland:-^ 

Transactions .  • Twentieth  Session,  1876-77 

Oeotogieal  Survey  qf  India T&oicab  Oldham,  LL.D.,  Director  : — 

PaUeontologia  Indica,  Vol.  I-II.,    Series  9 — 2 
"  «        *•      I-III.,      «       9—3 

"  "         "      I-IV.,       «      9—4 

llecords "     VIII.,    Part    1—4 

"       «      IX.,  ««      1 

Department  qf  Mines^  Nova  Scotia  ;-^ 

Report « • 1876 

Nova.  Section  Institute  of  Natural  Science : — 

Proceedings  and  Transactions ..  .Vol.  II.,  Part  2,      1867-68 

"  "  "  «    II.,  «  3,       1868-69 

"  "  "  "    II.,  "  4j       1869-70 

"  "  "  "    IV.,  "  1—2,1876-76 


19  QEOLOQICAL   SIT&VET  Of  CANADA. 

Oedoffical  Survey  qf  Newfoundland. — Albxandib  Murray,  F.G.S.,  Director : — 
Beport  of  Progress  1875. 

Department  qf  Marine  and  Fisheries,  Ottawa : — 

Report  on  the  Meterolugical,  Magnetic  and  other  Obserrations  of  the  Dominion 
of  Canada,  for  the  Calendar  Year  ending  31st  December,  1876. 

Department  qf  the  Interior,  Ottawa: — 

Annual  Report  of  the  Department  of  the  Interior,  for  the  Tear  ending  1876. 

Department  qf  Public  Works,  Ottawa : — 

General  Report  of  the  Minister  of  Public  Works,  for  the  Fiscal  Year  ending 

30th  June,  1876. 
Map  (three  sheets)  of  part  of  the  North- West  Territorj,  including  the  Province 
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EXPLORATIONS  IN  BRITISH  COLUMBIA, 

Chiefly  in  the  Basins  of  the  Blackwater,  Salmon,  and 
Nechacco  Rivers,  and  on  FRAN901S  Lake, 

BY 

GEORGE  M.  DAWSON,  Assoc.  R.S.M.,  F.G.S , 

ADDRESSED  TO 

A L FEED   R   C.   SELWYN,   Esq.,  F.RS.,   F.G.S., 

DIRKTOR  OP   TIIK  OBOLOOICAI.  Sl'RVKY  OK  CANADA. 


In  April  la«t,  as  soon  as  the  weather  permit(oil,  regular  field  work  Regtoni 
was  begun  by  the  preliminary  examination  of  the  country  in  the  during  th© 
vicinity  of  Leech  Eiver,  Vancouver  Island.  A  short  visit,  for  which 
opportunity  offered,  was  then  made  to  Bute  Inlet,  and  on  the  19th  of 
May  I  left  Victoria  for  the  interior  of  British  Columbia,  where  the 
greater  part  of  the  summer  was  spent.  The  routes  followed,  and  par- 
ticular localities  examined  are  described  in  the  following  pages.  In 
conformity  with  instructions  received,  attention  was  devoted  to  the  area 
between  the  Fraser  Iliver  and  the  Coast  Range,  to  the  east  and  west, 
the  Bella  Coola  Valley,  and  Francois  Lake,  to  the  south  and  north.  In 
this  country  various  lines  were  in  course  of  examination  as  possible 
railway  routes,  and  it  also  formed  a  natural  extension  of  that  in  which 
the  reconnoissance  work  of  the  summer  of  1875  was  carried  on. 

Short  excursions  were  made  late  in  the  autumn  to  the  Cariboo  region 

and  to  the  Nicola  Coal  Basin.    Some  results  of  these,  with  other  details  of 

purely  economic  interest,  liave  been  published  as  Appendix  R  in  the  lately 

issued  General  Rei^rt  on  the  Canadian  Pacific  Railway  Surv^eys,  and 

appear  again  in  a  revised  form  in  connection  with  the  present  report. 

Acknowledgments  are  due  to  the  gentlemen  engaged  on  the  Canadian  Acknowledg- 
ments. 
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Ttue  bMiiQgs. 


Spelling  of 
Indian  OMiiMk 


Pacific  Eailway  Sai-voy,  for  their  uniform  coui-to«y  in  fumishing  trans- 
port, supplies,  &c.,  even  in  cases  whore  doing  so  might  have  entailed 
some  inconvenience  to  themselves.  During  the  season's  work  on  the 
mainland,  I  was  ably  assisted  by  Mr.  Amos  Bowman,  to  whom  my 
thanks  ai-e  due,  as  well  as  to  Pi-ofessor  Macoun  and  Dr.  G.  Engelmann, 
who  have  since  aided  in  determining  some  of  the  botanical  specimens 
collected. 

With  the  exc<3ption  of  incidental  references  in  connection  with  the 
genei-al  description  of  the  countiy,  the  superficial  geology,  including  the 
history  of  the  glacial  period  and  its  deposits,  is  not  treated  of  in  this 
report,  the  time  at  present  at  command  being  insufficient  for  that 
purpose. 

Tfie  bearings  given  throughout  this  report  are  with  reference  to  the  true 
meridian, 

(In  the  Indian  names  of  places,  where  a  conventional  mode  of  spelling 
has  not  become  too  firmly  fixed  by  long  usage  or  previous  publication, 
the  orthogmphy  of  the  Smithsonian  Standaitl  Vocabulai'y  has  been  fol- 
lowed as  closely  as  possible  without  tlie  use  of  special  type;  oo,  however, 
being  sounded  as  in  "  })Ool."  The  words  thus  spelt  according  to  pronun- 
ciation ai'e  divided  into  syllables  by  hypher4S.) 


yegetatioii  at 
Quesnel. 


Bandies. 


General  Description  of  Country,  and  Eoittes  Travelled. 

From  Quesnel  to  Blackwater  Bridge. — In  appmaching  Quesnel  from  the 
south,  many  of  the  plants  of  the  dry  regions  of  the  interior  plateau 
disappear,  and  are  replaced  by  others  suited  to  a  moister  climate.  In 
conjunction  with  this,  it  is  round  that  gi^ain  may  be  gi-own  without 
irrigation  at  this  place,  and  northwai-d.  On  the  28th  and  29th  of  Ma}'  of 
last  year,  the  service-berry  {Amelanchier  Canadensis)^  the  high  bush  cran- 
berry {Viburnum pauciflorum)^  and  wood  violet  (Viola  Canadensis)  were 
found  in  full  flower.  The  wild  strawberry  (^Fragaria  Virginiatia)  still 
showed  many  blossoms ;  and  the  floral  bi'acts  of  the  pigeon-berry  (jOomus 
Canadensis)  were  beginning  to  whiten.  The  berries  of  ShepJierdia  Cana- 
densis were  formed,  though  small. 

On  leaving  the  river  bank  opposite  Quesnel,  the  trail  gradually  ascends 
over  broken  ground,  due  to  former  slides  aff^ecting  the  edges  of  the 
terraces  with  which  the  river  valley  is  fringed.  The  two  best  marked 
of  these  are  elevated  150  and  560  feet  respectively  above  the  flood  level  of 
the  Fraser;  the  last  named  again  appeare  at  an  elevation  of  100  feet 
above  the  stream  called  West  River,  ten  miles  from  Quesnel.     The 
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ffeneral  level  of  the  plateau  is  here  about  850  feet  above  the  Eraser,  or  puteau  between 

^  *^  '  Qoescel  and 

2,550  feet  above  the  sea.  On  its  surface  terrace-flats  cease  to  appear,  BUckwater. 
and  are  replaced  by  low  rolling  hills  and  hillocks,  formed  of  boulder  clay, 
here  a  haixi,  partly  arenaceous  material  of  pale  fawn  colour,  charged 
with  rolled  pebbles  and  boulders  of  very  various  origin,  but  for  the  most 
part  of  rocks  which  may  be  attributed  to  the  Lower  Cache  Creek  series. 
Basalt  is  not  seen  in  place  on  the  part  of  the  plateau  over  which  the  trail 
passcH,  but  in  boulders  is  pretty  abundant  where  the  plateau-level  is  firat 
reached,  on  leaving  the  Fraser  Valley.  In  some  places  the  low  drift  hills 
show  a  very  general  tendency  to  north  and  south  arrangement  of  their 
longer  axes,  and  in  one  locality  a  small  rocky  hill,  projecting  through 
the  thick  drift  covering,  was  seen  with  a  fan-shaped  mound  of  detrital 
matter  on  its  south  side.  A  range  of  low  hills  rising  above  the  plateau 
to  the  south-west  of  the  trail,  appears  to  run  with  a  general  couree  of 
N.  55°  W.  The  summits  may  stand  500  feet  above  the  general  level.  On 
reaching  Goose  or  Herkyelthtie  Lake, — half  way  from  Quesnel  to  Black- 
water  Bridge, — this  range  breaks  down,  and  an  irregularly  hilly  and 
rolling  conntiy  stretches  westward.  The  lake  is  about  1,050  feet  above 
the  Fraser.  Beyond  Goose  Lake  a  rather  extensive  gently  undulating  ' 
terrace-plateau,  with  an  average  elevation  of  1,012  feet  above  Quesnel, 
or  2,706*  above  the  sea,  was  noted.  The  material  of  this  plateau  and 
that  covering  the  surface  of  the  countiy  generally  is  boulder  clay  of  the 
type  above  described,  which,  though  implying  water  deposit,  is  in  some 
places  so  much  broken  into  mounds  and  ridges  as  to  suggest  moraines. 
In  a  few  miles  the  range  to  the  west  again  becomes  pretty  well  defined, 
and  with  the  same  height  as  at  firet,  runs  parallel  with  the  trail  at  an 
average  distance  of  about  throe  miles,  but  separated  from  it  by  a  broad 
valley  which  holds  a  chain  of  small  lakes,  with  wide  swampy  meadows. 
Prom  the  northern  brink  of  the  Blackwater  Valley  a  very  extensive 
view  is  gained,  showing  the  north-westena  continuation  of  this, — the 
Telegraph  Eange, — and  the  lower  country  towai'd  Fort  George. 

Fires  have  passed  extensively  and  often  over  the  country  between  ??!2^e«. 
Quesnel  and  Blackwater,  destroying  the  original  thick  growth  of  western 
scrub  pine  (P.  contorta),  and  Douglas  fir  (Abies  Douglasii)^  and  in  some 
places,  over  considerable  areas,  almost  completely  removing  the  wind- 
fall. Small  alders,  aspens  and  scattered  scrub-pines  come  up  on  these 
burnt  areas,  with  gi^ass  which,  though  sometimes  wiry  and  "sour,'*  is 
often  of  good  quality  and  mixed  with  wild  pea  and  vetch.     It  is  evident 

*  The  height  of  the  flat  on  which  Quesnel  is  built  being,  by  i^  Bimultaneous  series  of  barometer  obser- 
TUtions  there,  aQ4  on  an  instrumentall^  levelled  line  1,0M  feet. 
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that  the  destructioii  of  the  forest  has  led  to  the  desiecation  of  the 
soil,  some  places  which  it  hmi  been  necessaiy  to  c^itliirno}-  when  the 
trail  was  originally  made,  lK>iug  now  quite  haitl.  The  vegetation  on 
the  plateau  is  appreciably  behind  that  at  Quusnel,  the  <iit!erence  l)eing 
most  apparent  when  elevations  above  2,000  feet  are  reached.  The 
only  land  fit  for  ealtivation  is  within  a  few  miles  of  Quesnel,  and  that 
lying  beyond  the  immediate  valle}'  of  the  Fraser  is  veiy  limited  in  area, 
faightof  The  valley  of  the  Blaekwater  near  the  bridge,  with  its  wondei*fVilly 

Jiver.  terraced  sides,  has  been  described  in  a  former  rei)ort  (1875-76,  p.  244.) 

« 

The  height  of  the  liver  itself  above  the  sea,  brought  down  by  barometer 
fi'om  the   nearest  bench-mark  on   Mr.  Bell's  location   line  of   1875,  is 
2,170  feet, 
seiu  ooou  Blaekwater  Bridge  to  Eu-chen-i-ko  River,  &e, — On  the  northera  brink  of 

Pnil 

the  Blaekwater  Valley,  the  so-called  Bella  Coola  Ti*ail  leaves  the  well- 
beaten  Telegraph  Trail,  and  following  the  Blaekwater  River  and  its  tri- 
butaries till  those  of  the  Salmon  River  are  reached,  leads  eventually  to  the 
^Salmon  House  near  the  hea^i  of  Dean  Channel,  and  the  Indian  villages  qn 
the  Bella  Coola  River,  discharging  into  Bentinck  Arm.  This  trail  appears, 
from  the  markings  on  the  trees  and  other  circumstances,  to  be  a  very  old 
one,  and  indeed,  we  know  from  Sir  A.  Mackenzie's  narrative  of  his 
journey  to  the  Pacific  Ocean,  that  it  was  in  constant  use  at  the  time  of 
his  visit  (1793).  He  speaks  of  it  as  a  well-beaten  path,  and  it  has 
probably  been  for  a  long  time  one  of  the  great  trading  roads  between 
the  coast  and  inland  tribes.  Like  all  the  other  Indian  trails  in  the 
northern  part  of  British  Columbia,  since  the  great  reduction  of  the 
Indian  population  by  small  pox,  it  has  become  in  many  places  much 
encumbered  with  windfall. 
EuHshtn-i-ko  Five  miles  from  Blaekwater  Bridge,  the  trail  leaves  the  river  bank, 

and  continuing  westward,  crosses  the  Telegraph  Range  north  of  the  Upper 
Cafion,  and  at  about  twenty  miles  from  the  Bridge  reaches  the  Na-tan-iko 
and  Is-cul-taes-li  or  Eu-chen-i-ko  Rivers  near  their  junction,  four  miles 
from  the  Blaekwater,  which  here  bends  far  to  the  south.  This  part  of 
the  route  has  been  already  described  in  my  report  for  1875. 

From  the  western  slope  of  the  Telegraph  Range,  an  extensive  view  is 
obtained  up  the  low  valley  of  the  Eu-chen-i-ko,  and  a  belt  of  low  counti7, 
which,  I  believe,  extends  north-westward  to  the  Nechacco.  About  the 
junction  of  these  two  streams  a  wide  sandy  flat  occurs,  with  an  average 
elevation  of  alx)ut  2,750  feet.  The  Eu-chen-i-ko,  when  in  flood,  is  a  stream 
about  sixty  feet  wide,  and  where  rapid  can  not  be  foi\iedj  the  Na-tan- 
i-ko  may  carry  about  one-third  as  much  water.    These  streams  do  not 
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depend  for  their  supply  on  melting  snow,  and  consequently,  even  when 
full,  are  clear,  though  the  water  has  a  brownish  tint.  They  rise  early 
in  the  season,  and  like  all  the  streams  supplied  by  swamps  and  lakes, 
fall  to  their  summer  level,  while  those  with  sources  in  the  mountains  are 
still  carrying  their  maximum  amount  of  water.  The  Eu-chen-i-ko  Valley  Lakee  on 
holds  many  small  lakes  and  lake-like  expansions,  some  of  which  open 
into  the  river  or  fonn  a  part  of  its  course,  while  others  are  steep- 
sided  and  sepaitkted  from  the  stream  by  flat-topped  mounds.  Three 
large  lakes  occur  as  expansions  of  the  river  in  the  part  of  its 
length  which  has  been  explored.  The  first  I  have  not  seen;  the 
second,  Tas-un-tlat,  eighteen  miles  up  the  river  from  its  junction  with 
the  Blackwater,  is  al>out  six  miles  in  length,  with  an  elevation  of 
about  2,9*70  feet,  and  holds  many  long  islands  produced  by  gravel 
ridges  like  those  above  mentioned,  but  not  distinctly  flat- topped.  The 
ridges  in  both  cases  appear  probably  to  be  moraines,  but  at  the  lower 
levels  must  have  been  somewhat  modified  by  neai'ly  contemporaneous 
water  action.  Five  miles  beyond  Tas-un-tlat  is  Klun-chat-is  tli  Lake, 
a  mile  and  three-quailers  long,  with  an  elevation  of  3,070  feet.  Near 
the  west  end  of  this  lake,  Tai-uk  Brook  joins  the  Eu-chon-i-ko  from 
the  south-west;  a  stream,  which  on  the  sixth  of  Juno,  with  a  very  rapid 
current,  had  a  width  of  about  ten  'feet,  with  a  depth  of  twelve  inches. 
This  stream  we  were  obliged  to  follow  in  our  exploration,  the  river  valley 
continuing  with  much  the  same  aspect  that  it  had  heretofore  presented, 
with  a  general  bearing  of  N.  42°  W.  The  Indians  described  to  me  as  ProbaWe 
existing  in  the  valley,  at  the  distance  of  about  a  day's  jom'ney  beyond  figuite!'*^ 
this  point,  some  remarkably  colom'ed  rocks,  from  which  steam  or  smoke 
ascends  in  winter.  This  may  very  probably  be  a  case  of  the  spontaneous 
combustion  of  a  lignite  bed,  like  that  described  in  the  Eeport  for  1875  as 
occurring  at  Quesnel. 

The  portion  of  the  Eu-chen-i-ko  Valley  followed,  has  a  general  course  character  of 
ofK  65°W.  To  the  north  it  is  bounded  by  rising  and  hilly  ground,  vii^y!"'*'^^ 
forming  part  of,  or  flanking  the  Telegraph  Range.  Hills  ai>pear  on  its 
southern  side  within  a  few  miles  of  its  junction  with  the  Na-tan-i-ko, 
and  continue  to  increase  in  height  and  width  north-westwai*d.  In  some 
places  they  may  rise  from  1,000  to  1,500  feet  above  the  river.  The 
valley  is  wide  and  flat-bottomed,  and  while  its  southern  side  is  thickly 
5timbei*ed,  except  in  certain  spots  where  fires  have  run,  the  northern, 
with  a  considerable  portion  of  the  flat  ground  along  the  river^  is  gener- 
ally open,  and  presents  a  very  attractive  appearance,  being  covered  with 
bunch-gniss,  with  patches  of  wild  onions  and  occasional  tufts  of  sage  (^Arte- 
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IliU-uk  ■treftm. 


rcrraces. 


misiafrigida.)  There  is  little  arable  land  in  the  valley,  but  a  considei-able 
area  fitted  for  stock  ranges.  On  the  5th  of  June  the  young  grass  was 
showing  well  above  the  dead  tops  of  the  old,  while  small  patches  which 
had  been  burnt  over  were  vivid  green.  An  Indian  who  is  in  the  habit 
of  wintenng  a  few  hoi'ses  hero,  cuts  a  stack  of  hay  for  their  use  in  the 
autumn,  and  docs  not  trouble  himself  further  about  them  till  the  spring. 

Where  sandy  beaches  occur,  the  scrub  pine  invariably  forms  groves, 
in  which  many  of  the  trees  woro  here  observed  to  be  dead  and  dying 
from  the  effect  of  the  parasitic  Arcuthobiuniy  which  hangs  upon  them  in 
masses.  The  river  is  generally  fnnged  with  dark  groves  of  tall  sym- 
metrical black  spruces  {Abies  Englemanni)^  while  small  poplare  character- 
ize the  slopes.  This  valley  may  bo  taken  as  a  type  of  many  which 
intersect  the  northern  part  of  the  interior  plateau,  of  which  most  are 
probably  yet  unknown,  but  which  must  in  the  aggregate  represent  a 
great  area  capable  of  feeding  cattle  and  horses.  On  ascending  to  the 
higher  plateaus  or  low  hills  bordering  the  valley,  the  surface  is  found 
to  be  composed  of  the  boulder  clay,  generally  stony,  and  either  covered 
with  thick  forests  of  the  scrub  pine,  with  windfall,  or  the  young  growth 
succeeding  fires.  Where  the  timber  has  been  pretty  thoroughly  burnt 
over,  by  the  passage  of  a  fire,  killing  the  original  forest,  followed  by  the 
uprooting  of  the  dead  trees  by  wind,  and  then  by  one  or  more 
subsequent  fires  among  the  pi-ostrate  timber,  fair  grazing  is  frequently 
found,  and  in  many  places  gi'ass,  with  pea,  vetch  and  other  nutritious 
plants  come  up  in  great  abundance. 

Following  the  Tai-uk  stream  for  eight  miles,  its  source  is  found  in 
Choo-tan-li  Lake,  at  an  elevation  of  3,600  feet.  The  valley  of  the  sti*eam 
is  naiTow,  and  slopes  upwaixl  more  rapidly  than  the  general  sui-face  of 
the  country  gains  in  elevation,  so  that  on  reaching  the  lake  one  appears 
to  be  at  about  the  level  of  the  plateau.  The  Kuy-a-Kuz  Mountains, 
rising  to  the  west,  showed  large  patches  of  snow  on  their  summits  at 
this  date  (June  7th). 

It  is  on  the  north-western  continuation  of  this  range  that  Fawnio  or 
Toot-i-ai  Mountain  is  developed. 

Terraces  ai-o  well  displayed  in  the  Eu-chen-i-ko  Valley,  at  heights 
estimate  near  Tas-un-tlat  Lake  at  forty,  100,  and  250  feet  above  the 
stream.  The  highest  of  these  would  have  an  elevation  of  about  3,280 
feet  above  the  sea.  Near  the  Tai-uk  stream  ten-aces  3,400  to  3,500  feet 
above  the  sea  are  found. 

In  travelling  from  Choo-tan-li  Lake  southwaixl  to  the  Blackwater 
Biver,  a  part  of  the  very  obscure  and  almost  disused  Indian  trail,  from 
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Totuk  Lake  towards  Cluscus  was  followed.  The  country  passed  over  is  a  country 
succession  of  ridges,  ininning  more  or  less  regularly  in  east  and  west  choo-t«i-ii  and 
bearings,  separated  by  hollows  with  swamps  and  lakes.  Their  elevation 
vaiiies  fix)m  4,200  to  about  4,500  feet,  and  their  noi'thern  slopes  ai'e 
densely  covered  with  forests  of  tall  straight  black  spinico,  mingled  with 
balsam  spruce  {Abies  lesiocarpa)  i*esting  on  a  peaty  and  mossy  soil,  on 
which  patches  of  snow  were  found  lying  in  the  deep  shade  of  the  trees 
on  the  seventh  of  June.  The  southern  slopes  are  more  openly  wooded, 
but  here  tangled  and  almost  impeneti*able  windfalls  occur.  On  this  high 
countiy  the  rock  is  seldom  seen,  there  being  apparently  a  great  thick- 
ness of  drift.*  Very  large  bouldena  are  scattered  over  the  surface  in 
many  places. 

Valley  of  the  Blackwater  north  of  the  Cluscus  Lakes. — This  part  of  the  jhe  Biadnmier 
Blackwater  Valley,  like  most  of  its  length  between  this  place  and  the  ^*"®^* 
bridge  at  the  Lower  Cation,  has  much  resemblance  to  that  of  the 
Eu-chen-i-ko  above  described,  but  is  on  a  larger  scale.  The  north  slope  is 
generally  bare,  or  but  lightly  ti'ee-clad,  with  bunch-grass,  wild  onions, 
bearberry,  vetch,  strawberiy  and  OaUum  borenle,  while  thickets  of 
willows  and  dwarf-birch  {Betula  glandulosa)  fringe  the  stream.  The  south 
bank  presents  a  somewhat  similar  assemblage  of  plants,  but  is  much  more 
thickly  timbered,  with  scrub  pine  and  poplar,  and  occasional  gi'oves  of 
black  spinice.  The  appearance  of  the  river  valley  is  pleasing,  and  there 
is  abundance  of  good  grazing  for  animals,  which  the  winter  snows  can 
not  be  deep  enough  entirely  to  cover,  as  the  Indians  of  Cluscus  Lake 
owii  a  number  of  horees  which  are  allowed  to  live  as  best  they  can  at  all 
seasons.  The  sloping  sides  of  the  valley  are  generally  steep,  but  show 
little  rock,  being  covered  with  terraced  drift  material.  At  this  place,  a 
very  conspicuous  bench  may  be  traced,  running  for  miles  along  the  valley 
at  an  elevation  (at  Cuah-ya,  sometimes  called  Upper  Euchinieo  Lake) 
of  296  feet  above  the  river,  or  .3,47^  feet  al)ove  the  sea.  The  river  itself 
flowH  rather  rapidl}'  between  the  lons^  lake-like  expaiisionn,  which  here 
characterize  it,  and  add  groatl}'  to  the  beauty  of  the  landscape.  Whether 
these  lakes  are  held  in  by  rocky  barriers  or  dammed  merely  by  drift 
material,  I  have  been  unable  to  satisfy  mj'^Belf. 

About  one  mile  above  Cush-ya  Lake,  the  whole  volume  of*  the  river  waterfaii. 
descends  at  a  leiip  about  fifteen  feet  over  a  bed  of  grey  columnar  basalt. 
The  waterfall  is  symmetrical  and  curtain-like,  with  dark  amber-coloured 
water. 

Two  miles  north  of  Cu«h-ya  ^ake,  at  an  elevation,  accoixiing  to  the  Kuy-ft-KTutLak«. 
railway  maps,  of  500  feet  above  it,  is  Kuy-a-kuz  Lake,  lying  nearly  east 


21  OEOLOQICAL   SURVEY  OP  CANADA. 

nnd  west,  liko  tlio  Hluckwat«i'  Valkty,  but  ilittchar^ing  ito  waters  north- 
ward into  tliG  Nuchui-uo.  It  in  i-umal-kalilo,  thut  with  the  cxccptioo  of 
tho  Ku-chcn-i-ko — whic-h  flows  in  a  noaily  pai-ullel  valley — the  Black- 
water  rocdveK  no  imjiortunt  triljutariut*  fVom  tho  north,  the  surface  of 
tho  plat«au  iK^<minj;,  on  tho  whole,  to  iiIo]M)  northwaitl  fivm  tho*brink 
of  itH  valley.  Thin  is  Kpecinlly  noticoalile  in  tho  lower  part  of  lU  coime, 
where  stroaniH  cventniilly  joining  the  Chilacco  may  be  found  almost  within 
gunshot  of  iu  northern  odge.  Tho  northern  and  north-eastern  sideofEuy- 
a-kuE  Lake  is  boiiiKleti  by  tho  mouiitaiim  of  tho  Kify-a-kiu  Range,  while 
the  gently  n>liing  plaleau  with  sandy  nnd  stony  soil,  which. aepai'SUw 
it  from  tho  Blackwaler,  has  an  averago  altitude  of  about  3,700  feet, 

Coioitry  in  the  vicinity  of  the  Trail  and  Location  Line,  wtstwani  by  tht 
Olusevt  Lakes  and  Salmon  River  ViiUey  to  the  Iltasyouco  ftuer.— The 
Blackwatei'  in  iroHscd  at  several  ])lacoH  by  the  Indians  when  on  the  way 
to  CluRcns  Lake*,  but  of  these  tho  bott  known  is  at  the  junction  of 
tho  CluHCUs  stream.  At  high  water  the  river  tan  only  bo  crossed  in 
this  vicinity  by  i-jftiiiy,  but  tLiw  is  easily  effected.  The  Cluscua 
stream  was  cstiniatcil  on  Juno  15th  to  have  a  width  of  twenty  foot 
by  two  feot  in  de|ilh  and  slope  of  abont  .me  in  ten.  Its  water  had  a 
tcmpoi-ature  of  (>l-5°,  thai  of  the  Bliickwatcr  being  ba-f.  The  trail 
follows  the  .stream  southwanl  for  about  halfa-niile,  and  then  turns  west- 
ward along  tho  northern  Iwrdcrof  tho  lakes.  Tho  lower  lake  has  an 
estimated  total  length  of  »lH>ut  six  miloH,  witli  n  width  of  lees  than  half- 
a-milo  at  its  npjier  end,  and  <iuite  nuri-ow  and  river-like  at  its  lower. 
It  is  soparaied  by  u  stream  of  about  a  mile  and  a-half  in  length  from  (he 
upper  lake,  which,  with  a  length  of  scai-cely  thi-eo  miles,  has  a  width  of 
about  throo-quartere  of  a  mile  ut  its  upi>er  end,  ani  holds  two  sbmU 
islands.  Tho  water  feeding  tlieao  lakes  must  enter  the  upjier  on  iU 
southei-n -side,  and  fi-om  its  high  temporntui-e,  is  probably  derived  ft 
other  shallow  hikes  or  extoiisivo  swamps.  Tho  counti-y  along  tho  4 
side  of  tho  tii>t  lake  is  of  very  pleasing  appearance,  sloping  geiit^S 
an  undulating  Hurfm-o  to  the  water,  and  dotUxl  wilii  f,'rovosof  j 
ami  spruce,  where  not  covorod  with  luxui-iant  grtu-.  The  1 
slope  of  the  upjwr  lake  is  similar  but  stee|>er,  and  showing.'  a  t 
area  of  gi-azing  land.  The  lower  lake  stands  about  for 
than  the  Blackwator  River.  A  terrace,  estimate!  at  100  1 
120  foot  above  il  is  visible,  ami  a  socond  near  it*  lower  ■ 
oluvaiion  of  alioiit  ItlH)  foet.  Tho  valley  which  coiKains  HaJ 
weon  to  conliiuto  pa«tw;iiii  biyond  its  outflow.  At  tho  west 
first  lake  an  Indian  hou.sc  is  situutciii  and  tliis  ban  for  a  toii| 
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a  i-endezvoQS  for  the  natives,  the  uite  of  an  old  eetablishment  of  tho 
Hadson  Bay  Company  being  vieible  near  at  band.  The  ti-aii  dow 
described  wati  that  followed  by  Sir  Alexander  Uackenzie  when  on  his 
way  to  the  sea,  the  nameobtaiuod  by  him  for  the  natives  of  the 
locality  being  8l<ma-euti-Dinais.  There  were  at  the  time  of  his  visit 
two  houses  at  the  upper  end  of  the  firat  lake,  which,  as  he  says,^ 
"  occnpied  a  most  delightful  situation." 

On  leaving  the  upper  end  of  the  second  lake  the  counti-y  is  found  to  Dmwrputof 
change  fbr  the  woi-se. '  Broken  fragments  of  basalt  strew  the  surface  in  RIwT' 
many  places,  and  dry  sandy  and  stony  soil  alternates  with  swamps.  In 
three  rnile^,  the  Cush-ya  iliver  of  the  maps  (Tsau-teed-a-ko  of  the  Indians) 
is  reached.  On  June  IGth  it  was  estimated  to  avei-age  fifteen  feet  in 
width  by  two  feet  deep,  with  a  swift  current.  To  the  south,  at  a  short 
distance,  the  northern  front  of  the  basaltic  plateau  appears  as  a  low 
broken  cliff  of  columnar  basalt ;  it  runs  south-westward  for  some  dia- 
tance  from  this  point,  and  was  noted  by  Sir  A.  Mackenzie  aa  a  "high, 
rocky  ridge  "f  sti-etohing  along  on  the  left.  The  countiy  traversed 
by  the  ti-ail  from  this  place  to  the  Third  Crossing  of  the  Blackwater, 
may,  in  fact,  be  considered  as  a  i-egioii  forming  the  broken  and  more  or 
less  denuded  border  intervening  between  the  northern  edge  of,  the 
volcanic  plateau  and  the  Blackwater  River.  Older  rocks  are,  however, 
seen  at  the  surface  in  a  few  places.  The  tiail  follows,  for  about  thi-ee 
miles,  the  south  shore  of  Tsa-chaJ  Lake,  orosSing  three  streams.  The 
first  and  largest  of  these  had  an  estimated  volume  of  ten  feet  by  two 
feet,  with  a  slope  of  about  one  in  t«n.    Here  the  old  G.  P.  R.  Survey 
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size.  About  a  milo  beyond  the  la8t  named  lake,  Tsil-be-kuz  Lake, 
(Kultus  Coolie  of  the  maps)  is  approached  at  its  east  end.  It  discharges 
westward  into  the  Blackwator,  which  here  makes  a  hook-shaped  bend, 
enclosing  this  and  the  two  other  lakes  before  referred  to.  At  its  third 
crossing,  north  of  Tsil-be-kuz  Lake,  the  Blackwater,  instead  of  flowing 
in  a  deep  valley  as  before,  is  found  nearly  at  the  general  level  of  the 
plateau,  and  though  easily  foixiablo  in  the  middle  of  summer,  was  a  rapid 
and  difficult  stream  to  raft  and  swim  horses  aci*oss  in  June. 

ADdent  voiatnic  From  the  north  bank  a 'good  view  is  obtained  of  a  snowy  range  of 
mountains,  of  which  the  higher  parts  are  included  between  S.  ST'S®  W. 
and  S.  5®  W.  The  surface  of  the  country  slopes  up  gradually  towaixls 
its  base,  while  the  higher  portions  are  more  or  less  covered  with  snow  on 
the  shady  exposures  the  whole  summer.  The  peaks  probably  attain  an 
elevation  of  7,000  feet  above  the  sea,  or  almost  3,500  feet  above  the  point 
of  view.  This  is  the  central  of  three  isolated  snowy  ranges  which  lie 
east  of  the  Coast  Mountains,  l>etween*the  main  valleys  of  the  Black- 
water  and  Salmon  Eivcr  to  the  north,  and  that  of  the  Bella  Coola  and  its 
tributaries  to  the  south.  It  is  called  Il-ga-chuz  by  the  Indians,  while 
that  lying  between  it  and  the  Coast  Ranges  is  known  as  Tsi  tsutl, 
and  that  to  the  east  is  named  It-cha.  Between  Il-ga-chuz  and  Tsi-tsutl,  a 
remarkable  isolated  mountain  called  Beec^,  or  Anahim's  Peak,  is  situated, 
and  stands  on  the  west  side  of  the  southern  part  of  the  Salmon  River. 
These  mountiiins  were  at  first  supposed,  from  their  appearance,  to  be 
formed  of  beils  like  those  of  the  vicinity  of  Tatlayoco  Lake,  tilted  at 
low  angles  on  the  flanks  of  metamor|)hic  rocks.  They  were,  however, 
subsequently  found  to  consist  entirely  of  volcanic  materials,  and  to 
mark  the  sites  of  three  great  vents,  from  which  in  Tertiary  times  a 
large  part  of  the  basalt  which  has  flooded  all  this  region,  must  have 
been  derived. 

Eiiffuckor  In  continuing  westward  for  about  ten  and  a-half  miles,  the  valle}' of 

the  Uhl-gha-ko,  an  im2K)rtant  tributary  of  the  Blackwater,  is  followed, 
and  Bliguck  Lake  (more  correctly  Uhl-ghak)  is  reached.  The  country 
is  flat,  or  gently  rolling,  with  sandy  or  stony  soil  moi*e  or  less  dense  1}' 
timbered  with  small  pines,  and,  with  the  exception  of  a  few  spots  of 
limited  extent,  not  even  affording  gi*azing  for  animals.  Where  it 
issues  from  the  lake,  the  bi-ook  was  estimated  to  have  a  width  of  flfteen 
feet,  with  a  depth  of  two  feet,  and  a  sluggish  current.  At  the  lake  is  a 
meadow  of  tine  grass,  with  an  Indian  house  belonging  to  a  man  of  some 
consequence  called  Smi-you,  and  a  few  Indian  graves.  This  I  believe  to 
be  the  place  described  on  page  304  of  Mackenzie's  narrative.     Uhl-ghak 
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Lake  is  about  thi*ee  miles  in  length,  and  has  a  rather  pi*ominent  rocky 
hill  on  its  north  bank. 

About  sixteen  miles  west-soutH-west  of  Uhl-ghak,  the  Salmon  Eiver  is  oatchoLake. 
fii'st  reached,  the  head-watere  of  the  south-western  soui*ces  of  the  Nechacco 
being  crossed  in  the  intervening  region.  The  country  between  Uhl-ghak 
and  Gatcho  (more  correctly  Ilgatcheo)  Lakes  is  bi'oken  and  hilly,  though 
with  no  elevations  of  great  height,  the  higher  parts  of  the  surface  being 
remnants  of  basaltic  and  other  rocks  of  the  volcanic  plateau,  while 
older  beds  appear  in  the  lower  ground.  The  surface  of  the  uplands  is 
stony,  dry  and  baiTcn,  alternating  with  mossy  swamps,  in  which 
Abies  EngelmanrU  sometimes  attains  a  diameter  of  three  feet,  with 
dense  forests  of  the  western  scrub  pine,  gi-owing  to  a  great  height, 
and  reaching  in  many  places  a  diameter  of  over  eighteen  inches.  At 
Gratcho  Lake  is  another  Indian  house  and  some  graves,  the  house  being  Indian  houM. 
the  best  built  of  any  I  have  seen  in  the  interior,  and,  though  repaired 
for  a  great  potlatch  this  summer,  bearing  marks  of  very  considerable 
antiquity.  I  have  little  doubt  that  this  is  the  house  mentioned  by 
Mackenzie  on  p.  SOT,  and  that  the  "  river  "  he  crossed  (p.  308)  was  the 
Gratcho  Lake  stream,  which  flows  to  the  Nechacco. 

Between  Gatcho  Lake  and  the  Salmon  Kiver  the  aspect  of  the  country 
is  very  similar,  but  in  some  places,  where  the  dense  forest  of  scrub  pine 
had  been  partly  destroyed  by  tire,  a  rank  growth  of  tine  grass  was  noticed. 
Some  of  the  swamps  are  gi-assy,  though  most  are  covered  with  moss 
and  thickets  of  willows  and  dwarf  birch. 

'  Where  the  Salmon  Eiver  is  first  seen,  the  Indian  trail  to  the  Salmon  Salmon  RiTer. 
House,  and  Bella  Coola  Eiver  crosses  it,  while  a  new  trail  made  to 
accompany  the  Eailway  Location  Line  continues  down  the  stream  on  its 
north  bank.     The  former  will  be  subsequently  described. 

The  Salmon  Eiver  is  here  a  stream  with  only  a  moderately  i-apid  cuiTcnt, 
and  not  much  depressed  below  the  general  level  of  the  plateau,  the  surface 
sloping  down  gently  towards  it.  There  ai*e  many  momine  ridges  and  Moraiuen. 
mounds,  some  nearly  parallel — while  others  are  nearly  transverse  to 
the  direction  of  the  valley,  causing  a  multiplicity  of  small  pools  and 
swamps.  For  more  than  ten  miles  down  the  north  bank  of  the  river, 
from  this  point,  the  woods  have  been  almost  entirely  killed  by  fire,  but 
have  not  yet  fallen.  When  a  gale  of  wind  visits  this  region  it  will  cause 
an  almost  impassable  wind-fall.  There  are  a  few  pretty  meadows  of 
limited  size  along  the  rivei%  and  in  some  places  many  tall  aspens  were 
observed  growing  among  the  coniferous  trees,  a  sign  of  good  soil  and 
more  congenial  climate.    The  flowering  plants  were  also  noticed  to  be 
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conttiderably  in  advance  of  any  seen  lately.  Aquilegia  Canadensis  and 
Cornus  Canadensis  were  in  full  flower  on  June  23rd,  while  the  lupin 
(Lupinus  Nootkatemis)  aUo  api)eai-ed  fbr  the  first  time,  and  Thalictrum 
dioicum  and  SmiUicina  stellata  were  common  on  grassy  banks. 

Further  down  the  Salmon  River,  with  continued  evidence  of  greater 
rain-fall,  the  forest  is  found  unburnt,  and  consisting  in  great  })art  of  tho 
8ci*ub  pine  in  tall  dark  groves.     One  or  two  small  patches  of  snow  were 
observed  in  the  densely  shady  parts  of  the  woods.    A  corresponding 
change  takes  place  in  the  undergix)wth,  Lycopodium  complanatum  becom- 
ing abundant,  while  the  beautiful  Calypso  borealis  covers  large  patches  of 
the  mossy  soil,  and  Viola  sarmentosa  and  Pachystima  myrsinites  appear. 
About  six  miles  above  the  mouth  of  the  Iltasyouco  Eiver  (known  to  the 
Indians  as  the   Pun-chi-as-ko),  the  Salmon  liiver  makes  its  first  great 
leap,  in  a  fall  about  eighty  feet  in  height,  descending  by  several  steps.    The 
water  does  not  pause  at  the  foot  of  the  fall,  but  continues  onwai-d  as  a 
foaming  rapid  as  iar  as  it  can  be  seen,  and  here  leaving  the  general  level 
of  the  plateau  entei-s  its  canon,  and  in  a  distance  of  forty-five  miles 
reaches  the  sea  after  accomplishing  a  descent  of  nearly  3,000  feet.     The 
Iltasyouco  River  falling  into  the  Salmon  River  fi-om  the  north,  is  about 
seven  miles  in  length  between  its  exit  from  Si-gut-lat  or  Tse-hout«  Lake, 
and  junction   with   the  Salmon   River.     The  bluish  colour  of  its  water 
conti'asts  with  the  amber  tint  of  the  Salmon  River.     In  Juno  it  appeared 
to  carry  from  one-half  lo  two- thirds  as  much  water  as  the  latter.     The 
river  valley   is  at   least  300  feet  below  the  average  elevation  of  the 
country,  and  is  trough-shaped,  with  a  wide  rounded   bottom.      There 
ai*e   low  terraces  at   several    levels   near   the  stream,   and  one, — best 
marked  near  Si-gut-lat  Lake — at  an  elevation  of  about  200  feet  above 
it,   consisting  of  rolled  gravel   and   sand.       The  river    itself,    though 
often  bounded  on  one  side  or  other  b}^  steeji  banks,  can  never  be  said 
to  flow  through  a  canon.     A  mile  above  its  mouth,  it  forms   a  very 
picturesque  waterfall,  over  i-ocks  of  the  mesozoic  volcanic  series,  which 
characterize  this  valley.     The  first  leap  of  the  fall  is  made  in  a  broad 
curtain-like  sheet  of  water,   over  the  edges  of  hard  bluish  feldspathic 
rock,  which  dips  in  a  direction  opposite  to  that  of  the  stream.      After 
this  descent  of  alK)ut  twenty-five  feet,  the  water  boils  and  foams  in  a  wide 
rocky  basin,  till  jostled  together  by  the  nai*ix)wing  rocks  into  the  throat 
of  a  very  nari-ow  chasm,  it  falls  a  similar  height  between  i>eiT)endicular 
rocky  walls,  a  mass  of  seething  foam. 

A  considerable  change  in  the  character  of  the  vegetation  is  noticed  in 
this  valley.     The  forest  is  of  a  more  mixed  characler,  pines  and  spruces 
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being  commingled  with  oceaMional  aspens.  The  balsam  spmco  (Abies 
lesiocarpd)  appears  abundantly,  while  the  scrnb  pine  attains  a  greater 
size  than  it  has  elsewhere  been  obsei'ved  to  do,  and  Abies  Engelnmnni 
often  surpasses  three' feet  in  diameter,  an<l  retu^hes  a  great  height.  Another 
sjiecies  of  pine  (Pinus  albicaulis,)  was  noticed,  though  rarely.  The 
hemlock  (Abies  Mertensiana)  appeal's,  and  at  the  full  shrubby  representa- 
tives of  the  giant  cedar  (Thuja  gigantea).  Among  the  plants  constitut- 
ing the  undergmwth,  the  elder  (Sambucus  pubens)  and  devil's  club 
(Echinopanax  korrida)  were  new  features,  the  whole  probably  indicating 
not  so  much  a*milder  as  a  damper  climate. 

From  Salmon  River  Crossing  to  the  Salmon  House,  northern  edge  of  Bella 
Coola  Valley  and  Na-coont-loon. — Keturning  now  to  the  Indian  crossing 
of  the  Salmon  River,  mentioned  on  a  former  page,  I  shall  describe  the 
country  from  that  place  to  the  Salmon  House,  and  next  that  southward 
to  the  Bella  Coola  Valley. 

On  arriving  at  the  crossing  place  on  July  Tth,  we  found  all  the  Indians  scanty  indiau 
of  Ihis  part  of  the  country  collected  there,  on  their  way  down  to  their  ^^ 
annual  lishcry  at  the  Salmon  House.    They  may  have  been  from  fifty  to 
sixty  in  number,  this  representing  the  population  of  a  tract  extending 
beyond  Lake  Tschich  northward,  and  nearly  to  Cluscus  Lakes  eastward  ; 
or  about  2,500  square  mijes  of  surface.     Here  I  parted  from  Mr.  Cambie, 
who  continued  eastward  on  his  way  to  Quesnel,  my  own  party  now 
consisting,  besides  myself,  of  A.  Bowman,  assistant,  one  Mexican  packer, 
and  one  Lillooet  Indian  packer  and  cook.    Some  of  the  Indians  were 
engaged  to  assist  in  building  a  raft,  which  was  speedily  accomplished, 
and  before  dark  our  camp  equipage  and  provisions  were  ferried  over,  the  crowsrimoii 
animals  Ci^ossing  a  short  distance  below  in  a  small  i*apid,  without  losing  ^^®''* 
bottom.    The  Indians  were  not  slow  to  take  advantage  of  the  raft  which 
they  had  been  paid  to  make,  and  following  us  to  the  south  bank,  made 
their  camp  much  closer  to  ours  than  might  have  been  wished. 

July  8. — Travel  by  the  trail  south-westward  to  Tanyabunkut  Lake 
(more  correctl^'j  Tai-a-taisli-bun-kut).  Heavy  rain  in  the  afternoon  and 
bad  trail,  the  mules  miring  down  several  times,  and  there  being  two 
bridges  to  repair  before  they  could  be  crossed.  Passed  the  Indians  on 
the  march,  every  man,  woman  and  child,  and  even  the  dogs,  with  packs 
of  appropriate  size.  All  appear  to  be  in  good  spirits,  and  on  the  way  to 
their  great  annual  holiday- making,  the  Salmon  fishery,  the  whole 
scene  much  resembling  that  described  by  Sir  A.  Mackenzie,  who  travelled 
pai't  of  this  very  road  with  the  Indians  on  the  way  to  their  fishery,  on 
the  15th  July,  1793. 
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er  of  The  country  passed  over  to-day  is  stony  and  barren,  and  the  greater 

pai't  of  the  woods  have  been  removed  by  lire.  The  tirst  few  miles  after 
leaving  Salmon  River  Crossing,  are  over  rocks  of  the  basaltic  series,  but 
ncju*  Hatty  Lake  of  the  map,  the  surface  becomes  broken,  resembling 
the  country  in  the  angle  between  the  Iltasyouco  and  Sidmon  Rivers,  and 
is,  like  it,  based  on  older  i*ocks.  There  are,  however,  occasional  bi*oad 
swampy  meadows,  affording  good  feed  for  animals,  but  unfit  for  agricul-. 
ture.  Kear  the  north  end  of  Tanyabunkut  gitivelly  moraines  ai-e  passed 
over,  and  its  south-eastern  side  is  bordered  for  a  short  distance  by  very 
high  basaltic  columns. 

*»"  ?5  Tlie  greatly  more  advanced  state  of  the  vegetation  where  the  country 

has  been  cleared  by  fire,  is  quite  remarkable.  The  following  plants 
were  noticed  in  open  ground  to-<lay: — Lonicera  involucrata,  in  flower; 
Pyrola  rotundifoUa^  showing  colour;  Fragaria  Virginiana,  still  in  flower, 
and  Anemone  multifida^  Rubus  arcticus,  and  Castilleia  pallida^  in  flower ; 
Achillea  millefolium,   beginning   to    flower;    Linmva  borealiSy   in    bud; 

Ledum  latijoliumy  flowering  in  warm  situations;  Sedum f  in  flower; 

Epibbium  angusttfoliumj  not  yet  in  flower. 

inkut  July  9. — Morning  fine ;  thunder  storms  with  heavy  rain  in  the  after- 

noon. Waited  to  take  some  photogni])hs  of  the  lakes  and  mountains, 
and  then  travelled  on  down  the  north-west  side  of  the  lake,  camping 
about  five  miles  l)eyond  its  lower  end.  Tanyabunkut  Lake  is  about  five 
miles  long,  naiTow,  and  with  steep  rocky  banks,  composed  of  Tertiary 
volcanic  materials,  which  are  cut  into  by  the  valley.  At  its  lower  end 
the  valley  widens,  a  high  basaltic  cliff  bounding  it  to  tlie  north. 

July  10. — Followed  the  trail  south -westwaixl  about  seven  miles,  making 
in  the  last  mile  a  descent  of  several  hundred  feet.  The  trail  nins  mid- 
way between  the  Salmon  River  on  the  right,  and  the  Tai-a-taesli  on  the 
left,  the  latter  stream  draining  Tanyabunkut  Lake,  described  yesterday. 

8.  The  first  part  of  the  path  is  over  moraine  mounds  and  ridges,  which, 

though  at  first  almost  entirely  comi)osed  of  granite  blocks,  soon  showed  a 
preponderance  of  dioritic,  and  greyish  or  greenish  porphyritic  rocks, 
like  those  of  the  older  volcanic  series.  After  making  the  descent  above 
referrcHl  to,  we  found  a  small  pond  and  grassy  meadow.  Not  wishing  to 
take  the  heavy  packs  fui'ther,  they  were  here  left  with  the  pack  mules 
in  charge  of  the  Indian,  Johnny.  Riding  on  for  three  and  a-half  miles, 
by  a  very  blind  trail,  much  blocked  b}^  recent  windfall,  we  suddenly 
emergcil  on  the  open  brow  of  a  hill,  from  which  the  Salmon  House, 
and  a  considerable  length  of  the  Salmon  River  Valley,  were  visible. 
The  valley  of  the  Tahyesco  River, — of  which  the  Tai-a-taesli  is  a  branch 


ninn 


REPORT  BY  QEOROE  M.   DAWSON.  31 

— hero  enters  the  Salmon  Eiver  from  the  east,  an  area  of  comparatively 
low  gi'ound,  in  shape  nearly  an  equilateral  triangle,  lying  at  the  junc- 
tion of  the  streams.  The  apex  of  the  triangle,  pointing  down  stream, 
is  occupied  by  a  little  rocky  hill,  while  the  remainder,  elevated  about 
100  feet  above  Salmon  River,  is  a  gravelly  flat,  descending  by  several 
rough  steps  on  the  Tahyesco  side.  Making  the  descent  of  about  500 
feet  by  a  very  steep  and  critical  trail,  forming  a  succession  of  sharp 
zig-zags,  we  reached  the  flat  by  four  o'clock. 

The  rocks  of  this  vicinity  are  chiefly  very  hard  felsites,  and  poi'phy- 
rites,  of  the  Mesozsoic  volcanic  series,  tilted  to  a  vertical  attitude,  and 
traversed  by  dykes  of  gi'anite.  The  river  is  exceedingly  rapid  and  tur- 
bulent, and  is  hemmed  in  by  rugged  clitt's,  which,  however,  do  not  form 
a  caflon  of  great  depth.  From  the  edges  of  the  cliffs  the  mountains  rise 
in  rough  slopes  of  greater  or  less  inclination  to  a  height  of  probably 
3,000  feet. 

There  ai-e  two  Indian  houses  here,  one  on  each  side  of  the  Salmon  Indian  salmon 
River,  opposite  a  small  waterfall,  at  which  the  natives  make  their 
annual  fishery.  A  precarious  bridge  of  poles  and  sticks  is  constructed 
across  the  torrent,  and  a  series  of  baskets  arranged  along  the  front  of 
the  fall,  into  which,  in  trying  to  leap  up,  the  salmon  drop.  Two  Indians, 
who  had  attached  themselves  to  us  so  far,  appeared  much  disappointed 
at  the  height  of  the  water  and  consequent  absence  of  fish.  They  told 
me  that  long  ago  the  bridge  used  to  remain  always,  but  now  that  the 
rock  in  the  middle  of  the  sti*eam,  on  wliich  it  is  partly  founded,  had 
become  so  much  reduced  in  size,  that  the  structure  is  washed  away  eveiy 
winter. 

At  the  Salmon  House  the  Dousclas  fir,  which  does  not  appear  east  of  Re«ppeanmoe 

,  ^  ofDouglaaflr. 

this  over  a  considerable  tract  of  country,  is  again  seen  as  a  large  tree. 
There  ai'e  a  few  modern  Indian  gi'aves  on  the  flats,  and  three  small  heaps 
of  stones,  probably  also  sepulchral,  to  which  superetitious  stories  attach, 
and  an  offering  of  a  twig  is  made  by  each  passer-by. 

July  11. — ^Took  three  photographs  and  then  hurried  back  to  the  place 
whore  we  had  left  the  mules.  Got  them  packed,  and  returned  by  the 
trail  to  the  lower  end  of  Tanyabunkut  Lake.  Here  we  found  the  tribe  oia  trau  to 
of  Indians,  waiting  till  a  favorable  report  should  be  received  from  the 
Salmon  House.  I  had  learned  by  cross-questioning  the  Indians,  that  a 
trail,  which  was  sometimes  travelled,  existed  from  this  place  to  Na-coont- 
loon  Lake,  south  of  the  Salmon  River.  This  I  was  anxious  to  examine, 
but  found  it  very  difficult  to  procure  a  guide,  partly  from  reluctance  to 
h^rd  work  among  the  ludians,  and  partly  also,  I  think;  from  the  fact 
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that  few  of  thorn  hml  beoii  over  the  ti-ail  I  wished  to  follow.  By  giving 
the  chiefaMinuU  present  of  tobacco,  however,  and  after  much  tjilk,  a  man 
wjis  finally  indiiee<l  to  promise  to  go. 

July  12 — Starlwl  on  foot  to  examine  a  locality  which  I  had  leanit  fW)m 
the  Indiaim  yielded  "fire  stone."  Followed  the  trail  towaixls  Bella 
Coola,  emssing  the  Tai-a-tiiesli,  where  it  leaves  the  lake,  a  stream  twenty 
feet  wide  by  two  deep,  with  slow  current;  the  Tsul-tel-a-ko,  a  sti'eam 
of  forty  feet  by  two  feet,  with  a  slope  of  about  one  in  ten,  shortly  after 
leaving  camp ;  and  the  Ko-has-gan-ko,  sixty  feet  wide  by  two  feet  deep, 
with  a  similar  steep  inclination.  The  two  last  named  streams  flow  fi*om 
the  flanks  of  the  Tsi-tsutl  range,  and  are  fed  chiefly  at  this  season  by  the 
melting  snows,  being  much  larger  in  the  afternoon  than  in  the  morning, 
after  the  cold  of  the  night.  On  the  Ko-has-gan-ko,  five  miles  from  camp, 
the  "  fire-stone  "  was  found,  and  proved  to  be  lignite  of  good  quality, 
which,  with  its  a^^soeiated  i*ocks  dips  below  the  volcanic  accumulations, 
forming  the  Tsi-tmitl  Mountains. 

July  13. — Set  out  with  our  Indian  guide,  following  the  trail  walked 
over  yesteixlay  to  the  Ko-has-gan-ko,  and  continued  southwaixl  beyond  it 
for  al)Out  six  miles.  The  Indians  had  led  us  to  expect  a  bad  trail,  which 
was  quite  borne  out  by  the  facts.  We  crossed  one  other  considerable 
bi-ook,  ten  feet  wide  by  six  deep,  with  rapid  current,  and  continued 
ascending  diagonally  over  the  noi-th-westera  flank  of  the  ranga  Gravel 
mounds  and  ridges  apparently  morainic,  and  densely  timbered,  alternate 
with  swam])s,  in  which  the  mules  were  constantly  miring.  Camped 
near  dark  at  a  height  of  3,700  feet  in  a  notch  holding  a  swamp 
with  some  gra^s,  and  separating  a  rocky  knoll  from  the  main  slope 
of  the  Tsi-tsutl  Mountain.  FiHDm  this  knoll  a  magnificent  view  is 
obtained  over  the  whole  suiTOunding  country.  Westwaid,  the  seiTied  and 
snow-clad  peaks  of  the  inner  ranges  of  the  Coast  Mountains  are  seen 
across  lower  rounded  hills,  and  the  valley  of  the  Tahyesco.  Through 
these  the  hollow  of  the  Salmon  River  valley  was  indicated  by  a  blue  haze, 
with  which  it  was  filled,  while  the  river  itself  is  entirely  concealed  by  the 
high  interv'ening  land.  Northward,  a  portion  of  Si-gut-lat  Lake  appears 
up  the  valley  of  the  Illasyouco,  while  very  distant  snowy  mountains — 
probably  the  Quanchus  Range — rise  above  the  horizon  in  one  place. 
Tanyabunkut  Lake  lies  too  deep  to  be  seen,  but  the  broad  hollow  by  which 
the  trail  reaches  it  from  the  Salmon  River  crossing  is  apparent.  Fi-om 
the  south-east  side  of  the  lake  the  whole  surface  gradually  rises  towaixl 
the  peaks  of  the  Tsi-tsutl  range,  here  and  there,  however,  showing  only 
broken  remnants  of  a  surface  which  has  at  one  time  been  a  continuousi 
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slope  of  volcanic  materials.  At  the  western  end  of  the  range,  nearest  to 
the  point  of  view,  the  basalt  flows  simulate  terraces,  in  their  flat  tops 
and  broken  and  abrupt  fronts.  One  of  the  mules  died  this  evening  from 
accidental  injuries  received  during  the  day's  march. 

July  14. — Travelled  almost  directly  southward,  descending  for  about  a  Alpine 
mile  and  a-half,  when  a  stream  forty  feet  wide  and  six  inches  deep,  flowing 
rapidly  westward  to  the  Tahyesco,  is  crossed.  Prom  this  a  gi*adual  ascent 
is  again  made,  and  the  trail  then  passes  southward  for  some  miles  through 
a  remarkably  straight  notch-like  valley,  separated  by  low  hills  fi'om  the 
Tahyesco  on  the  west.  A  narrow  grassy  meadow  follows  the  valley,  and 
slopes  northward  and  southward  from  its  highest  portion,  the  whole  surface 
being  saturated  with  moistui'e  and  indented  with  little  hollows  filled  with 
clear  water.  The  grasses  and  carices  are  at  this  date  green  and  well 
grown,  and  very  nuti'itious  pasture  could,  no  doubt,  be  obtained  here  during 
the  summer  months.  After  crossing  two  other  streams — the  first  ten  feet 
wide  by  six  inches  deep,  with  rapid  current;  the  second,  fifteen  feet  six 
inches,  with  slope  of  one  in  ten,  reached  the  Tahyesco-— and  camped  on  its 
bank  among  burnt  woods,  at  an  elevation  of  about  3,690  feet,  having  made 
eleven  miles  in  the  day's  march.  The  depth  of  the  snow  in  the  woods  of  Depth  of  mow 
this  high  region  in  winter  must  be  very  great,  judging  from  the  height  at 
which  branches  have  been  broken  down  by  it,  and  of  the  stumps  o* 
trees  which  have  been  cut  at  that  season  by  the  Indians.  The  line  ab:>ve 
which  large  patches  of  snow  are  seen  duiing  the  summer  months  on 
this  Tsi-tsutl  Bange  is  much  lower  than  that  on  the  11-ga-chuz  Eange,  to 
the  east,  of  which  the  climatic  circumstances  must  otherwise  be  much  the 
same.  A  di'enching  thundei^storm  this  afternoon  and  steady  mn  in  the 
evening. 

July  15 — After  ci'ossing  a  bmnch  of  the  Tahyesco  twenty  feet  wide  by  upper  pwtoi 

T^kliveflco 

one  foot  deep,  with  rapid  current,  we  travelled  eastward  near  the  main 
stream,  which  was  estimated  at  thirty  feet  wide  by  one  deep,  ascending 
gradually  into  a  quite  alpine  region  over  4,000  feet  above  the  sea  level, 
and  beyond  the  limit  of  thick  forest  growth.  The  valley  of  the  branch 
of  the  Tahyesco  here  followed  is  sometimes  a  mile  in  width,  and  nins 
southward  between  two  ranges  of  hills;  that  on  the  west  being  the 
higher,  and  showing  through  its  gaps  more  elevated  peaks  of  tlie  Coast 
Bange.  About  two  miles  from  camp,  the  main  stream  of  the  Tahyesco 
enters  the  valley  up  which  the  trail  passes,  from  the  right,  forming  a  fine 
waterfall.  The  trees,  which  still  continue  to  grow  in  clumps  where 
heavy  drifts  of  hai-d  snow  encumber  much  of  the  smface,  belong  to  three 
ppecies  :^Pxnu$   contorta,    Pinus  albicauliSy  and  Abies    lasiocarpa—M 
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3  plants,  more  or  less  stunted.  The  fii^st  named  thrives  moderately  well,  but 
often  forks  upwaixi,  depai*ting  in  this  respect  ft'om  its  habit  in  the  lower 
regions.  The  second  is  not  so  common ;  and  the  last  appears  to.  be  most 
haidy,  growing  stout,  and  with  many  low  wide  branches  sweeping  the 
ground.  The  smaller  plants  are  of  quite  arctic  appearance,  and  ai-e 
seen  in  many  places  springing  up  in  successive  crops  along  the  retreat- 
ing edges  of  the  snow.  A  peculiai*  white  Caltha^  ((7.  lepto$epala),  a 
Ranunculus  {R,  macranthus)  with  Kalmia  glauca(yB,r.  microphylld),  and 
occasionally  Spiranthes  and  Ledum  Uxtifolium,  thrive ;  in  warmer  situa- 
tions a  species  of  heath-like  Menziesia  (Jtf".  empetriformis)  with  Andromeda 
cupressinay  wei*e  abundant. 

oooia  The  trail  was  here  scarcely  visible,  but  our  Indian  guide  knowing  the 

c^untiy,  led  confidently  on,  and  brought  us  at  length  to  the  noilhem 
brink  of  the  great  gorge  of  the  Bella  Coola  Valley.  Here  he  stopped, 
and  told  us  it  was  utterly  impossible  to  descend  into  the  Bella  Coola 
Valley  with  animals,  or  to  follow  the  tmil  along  its  bottom  to  Na-coont- 
loon  as  I  had  hoi)ed  to  do.  He  had  apparently  mistaken  my  intention 
in  coming  this  way,  thinking  I  wished  merely  to  see  the  Bella  Coola 

bowani  Valley  and  return  as  we  had  come.  Tliis  being  tlie  case,  it  was  decided 
to  return  some  miles  down  the  Tahyesco,  and  then  strike  off  directly 
towaixi  Na-coont-loon  south  of  the  Tsi-tsutl  Eange,  the  Indians  having 
before  told  mo  that  the  country  there  was  practicable.  We  crossed  the 
rocky  ridge  on  the  oast  side  of  the  valley,  travelling  often  for  consider- 
able distances  over  old  snow  banks,  haixl  enough  to  support  the  mules, 
and  in  some  places  ruddy  from  the  growth  of  Protococcus  nivalis,  and 
camped  at  an  elevation  of  about  4,357  feet,  near  a  small  lake  called  Ta- 
ba-tas-kun  by  the  Indians.  About  one-tonth  of  the  sui'faee  was  here 
covered  with  snow.  A  very  remarkable  peak,  (Mackenzie's  •'  stupen- 
dous mountain,"  p.  316)  towers  above  the  Bella  Coola  Valley  on  the 
southern  side.    Its  Indian  name  is  Chil-arthlum-dinky. 

ta-pa  *^^^y  16* — Travelled  eastward  near  the  junction  of  igneous  flows  of  the 

Tsi-tsutl  Range,  with  the  older  underlying  rocks,  making  nearly  eleven 
miles  in  the  day's  march.  A  mile  and  a-half  from  our  morning  camp 
came  to  a  small  lake  ciilled  Si-ka-ta-pa,  where  our  guide  hoped  to  find 
a  trail  leading  to  Na-coont-loon,  and  where  the  "  saghalie  "  trail  from 
Tanyabunkut  descends  the  southern  slope  of  the  Tsi-tsutl  Mountains,  in 
its  course  to  Bella  Coola.  This  "  saghalie  "  or  mountain  trail  I  had 
originally  intended  our  guide  to  follow.  It  is  evidently  that  by  which 
Sir  Alexander  Mackenzie  reached  the  Bella  Coola  Valley,  and  Si-ka-ta-pa 
is  probably  the  lake  he  describes  on  p.  316  of  his  naiTative,  which  was 
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passed  by  him  eighty-four  yeare  ago,  just  one  day  later  in  the  month  <jf 
July  than  the  date  of  our  visit. 

The  country  to  the  south  of  our  route  is  bi^oken,  with  rocky  hills,  and 
one  remarkable  snowy  range,  rising  probably  700  feet  above  the  general 
level,  forms  the  northeni  brink  of  the  Bella  Coola  Valley.  To  the 
north  the  surface  rises  in  steps — marking  the  various  basalt  flows — to  the 
higher  peaks  and  broken  remnants  of  plateaus,  which  form  the  summits 
of  the  Tsi-tsutl  Eange. 

The  country  travelled  over  is  lightly  timbered  with  groves  of  the  character  of 
species  mentioned  yesteixiay,  and  though  very  stony  in  places,  shows  some 
g]*ass  on  the  slopes,  and  occasfonal  fine  meadows.  Camped  in  a  wide 
valley  with  flats  covered  with  beautiful  grass,  through  which  the  T.sed- 
a-kul-ko  Eiver  (Cheddakulk  of  Palmer's  Sur\'ey  of  the  Bella  Coola  Val- 
ley) flows. 

We  nearly  lost,  in  a  stony  torrent  to-day,  one  of  the  pack  mules,  streams  flowing 
carrying  camera  and  collection  of  plants  besides  part  of  food.     The  "^^ 

larger  streams  met  with  were  as  follows: — Branches  of  the  Ne-ti-kun-as- 
ko : — torrent  fifteen  feet  by  two  feet ;  stream  fifteen  feet  by  one  foot ; 
slope,  one  in  twenty-five ;  main  branch  on  issuing  from  Si-ka-ta-pa  Lake, 
with  the  addition  of  the  last  named,  thirty  feet  by  ^ve  feet,  torrent. 
Brook  joining  upper  part  of  main  stream,  twelve  feet  by  two  feet ;  slope, 
one  in  ten ;  main  stream,  near  its  source,  six  feet  by  six  inches,  swift. 
Branches  of  the  Tsed-a-kul-ko : — west  branch  (Tsan-tsal-ko),  twenty-five 
feet  by  two  feet,  slope,  one  in  twenty ;  main  sti*eam,  forty  feet  by  two 
feet,  one  in  ten.  All  these  streams  are  now  full  of  water  from  the 
melting  snows  of  the  higher  poHions  of  the  range. 

July  n. — Made  about  fourteen  miles  eastward,  most  of  the  way  through  Descend  toward 
open  country  like  that  before  described,  with  many  swamps  and  lakes 
of  small  size.     On  gradually  descending  from  the  south-eastern  flank  of 
the  Tsi-tsutl  Eange,  the  timber  becomes  thicker.     Finus  contorta  and 
Abies    Engelmanni    preponderating,    though    at    first    rather    scrubby. 
Swamps  and   meadows  with   much   good   grass  still,  however,   occur 
abundantly.     Camped  on  the  bank  of  a  large  brook  or  small  river  called 
the  Tus-ul-ko,  here  thirty  feet  by  three  feet,  with  gentle  current,  a 
tributaiy  of  the  Salmon  Eiver,  at  an  elevation  of  about  4,234  feet.    Saw 
little  snow  to-day,  even  when  travelling  at  a  high  altitude  in  the  morn- 
ing, a  fact  showing  that  the  influence  of  the  coast  range  in  causing  causes  of  m-eat 
great  precipitation  diminishes  very  rapidly  eastwai'd.      This  we  after-  «"o^-'*^'- 
wai'ds  found  still  more  markedly  on  the  Il-ga-chuz  Eange,  where  the 
limit  of  stmtly  growth  of  trees  is  considerably  higher,  and  the  vegetation 
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not  80  arctic.  The  immense  snowfall  on  and  immediately  east  of  the 
Coast  Range,  by  retaixiing  the  advance  of  summer,  succeeds  in  i-eversing 
the  effects  which  the  vicinity  of  the  sea  might  be  expected  to  produce. 
It  is  also  very  probable,  though  no  accui*ate  observations  have  been 
made  on  this  point,  that  the  mountains  about  Dean  Inlet,  receiving  the 
westerly  and  south-westerly  winds  from  the  Pacific,  without  the  inter- 
mediation of  any  high  islands,  have  in  consequence  a  greater  rain  and 
snow  fall  than  is  usual  even  in  this  range.  Our  guide  now  confesses 
that  he  has  not  been  in  this  region  since  he  was  a  very  little  fellow,  and 
the  trail  which  we  are  supposed  to  be  following  is  a  very  dim  one,  the 
appearances  being  that  this  part  of  the  country  has  been  almost  aban- 
doned by  the  Indians.  Jim  has  a  good  eye  for  country,  however,  and 
seems  almost  by  instinct  to  pick  out  the  right  way. 

July  18. — After  travelling  a  few  miles,  struck  the  old  Indian  trail, 
which,  though  somewhat  overgi'own,  saved  us  much  trouble  in  chopping. 
Followed  the  valley  of  the  Tus-ul-ko  pretty  closely  till  we  reached  the 
main  Salmon  River,  a  short  distance  above  its  junction  with  this  stream, 
and  at  the  lower  end  of  A-bun-tlut,  the  most  northern  of  the  Na-coont- 
loon  lakes.  The  country  descends  gradually  toward  the  Salmon  River, 
but  appears  nearly  flat.  The  soil  is  generally  sandy  and  gravelly,  dry  and 
poor;  but  swampy  meadows,  with  good  grass  abound.  Many  moraine-like 
heaps  and  ridges,  running  east  and  west,  occur.  Rocks  of  the  TeHiary 
volcanic  series  underlie  the  country.  The  Salmon  River  is  hei^e  at  an 
elevation  of  3,440  feet,  and  flows  noilh-westward  in  a  wide  valley,  from 
which  the  gently  sloping  bases  of  the  Tsi-tsutl  and  Il-ga-chuz  Ranges 
rise,  on  the  west  and  cast  sides  respectively.  Southward  and  south-east- 
waixi,  the  whole  surface  of  the  country  appears  low  and  flat,  with  a  level 
sea-liko  horizon,  but  is  probably  at  too  great  an  elevation  to  iHSuder 
ognculture  possible.  Soon  after  our  arrival  two  Indians,  father  and  son, 
came  into  camp  and  informed  us  that  several  families  were  living  for 
the  summer  at  Na-coont-loon  Lake.  We  had  been  previously  told  that 
all  the  Indians  fix)m  this  part  of  the  country  had  moved  down  to  the 
Chilcoten  River,  under  the  priests'  directions. 

July  19. — Bowman  went  south-eastward  on  foot,  under  the  guidance 
of  one  of  our  new  friends,  to  Na-coont-loon  Lake.  Beyond  A-bun-tlut 
is  a  small  lake  called  Nat-se-den-la,  and  at  about  seven  miles  from  camp 
the  Salmon  River  issues  from  the  north  end  of  Na-coont-loon  Lake 
proper,  which  is  a  wide  sheet  of  water,  probably  over  five  miles  long^ 
though  the  upper  end,  turning  westward,  was  not  seen. 

July  20. — FeiTied  our  stuff  over  the  river  on  a  raft,  which  we  had 
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built  yesterday,  the  mules  crossing  easily,  without  loosing  bottom  or 
miring.    Made  about  eleven  miles  east-north-eastward,  under  the  guid- 
ance of  the  elder  of  the  Na-coont-loon  Indians,  who  showed  us  a  disused 
Indian  trail,  part  of  which  was  still  in  &ir  oi*der,  but  which,  in  many  n-ga^os 
places,  was  much  encumbered  with  fallen  timber,  rendering  long  detours       ^ 
necessary.     Camped  at  5.30,  having  lost  the  trail,  among  windfall,  and 
in  a  perfect  storm  of  mosquitoes.    We  are  now  on  the  so-called  Bella  Coola 
Trail,  which  leads  from  the  Bella  Ck)ola  Valley,  via  Na-coont-loon,  to 
Tse-tsi  Lake,  mentioned  previously.    On  leaving  the  flats  about  Salmon 
Eiver,  it  gi*adually  ascends  the  long  southern  slope  of  the  Il-ga-chuz 
Bange,  and  eventually  passes  over  its  eastern  flank. 
July  21 — ^Becovered  the  trail  this  morning,  bade  adieu  to  oui*  Na-coont-  vegeuuon  of 

the  range. 

loon  friend,  and  continued  gradually  ascending  as  we  advanced,  till  after 
a  few  miles  we  found  ourselves  on  a  broken  plateau,  with  only  scattered 
clumps  of  trees,  and  on  the  upper  parts  nearly  bare,  resembling  the  high 
open  country  of  the  Tsi-tsutl  Bange.  The  surface  is  dotted  with  small 
ponds  and  lakelets,  and  many  little  streams  filled  with-  snow  water  are 
crossed.  The  vegetation  is  quite  alpine,  but  more  vaned  than  on  the 
Tsi-tsutl  Mountains.  The  following  additional  species,  among  others,were 
collected,  Sedum  JRhodiola^  Aster  scUsuginosus,  Pedicularis  euphrasoideSj 
Pedicularis  Qrcenlandica  var.  surrecta,  Menziesia  glanduUfera^  Dryas 
octapetalay  Campanula  lasiocarpay  Oentiana  glauca.  Several  caribou  were 
seen  during  the  day's  march,  this  high  country  being  their  favourite 
summer  haunt.  Camped  in  a  sheltered  nook  on  the  north-eastern  angle 
of  the  Il-ga-chuz  Mountains,  at  an  elevation  of  5,200  feet.  Grood  feed  for 
the  animals ;  but  though  large  snow  banks  all  ai*ound,  mosquitoes  very 
troublesome.  The  higher  peaks  of  the  range,  perfectly  bare  of  vegeta- 
tion, rise  to  the  west  We  were  much  tempted  to  stay  a  day  and  ascend 
them,  but  our  provisions  being  low,  and  not  knowing  exactly  how  far 
we  might  have  to  go  to  reach  the  Y.  Division  of  the  Bailway  Sui'vey, 
thought  it  hardly  safe  to  do  so.  Even  ftx)m  this  elevation,  however,  a 
very  extensive  view  is  obtained.  Eastwaitl  the  eye  is  carried  over  a  Extenrtve  view, 
continuation  of  the  broad  high-level  plateau,  which  we  have  travelled  on, 
to  the  base  of  the  It-cha,  the  furthest  east  snowy  volcanic  range,  which 
is  seen  from  here  to  have  originally  had  a  broad  dome-like  form,  such  as 
volcanic  materials  falling  into  water  might  be  expected  to  assume. 
Broken  and  flat-topped  remnants  of  its  uniform  surface,  now,  however, 
only  remain  on  the  flanks,  while  the  central  region  shows  irregular 
shattered  peaks,  without  a  trace  of  the  onginal  form. 
The  upland  plateau  surrounding  the  three  volcanic  ranges,  and  con- 
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necting  together  the  two  eastern,  will  some  day  be  of  value  in  affording 
alpine  .summer  pasturage  of  the  most  nutritiouB  kind.  This  may  pro- 
bably be  available  during  at  least  three  months,  after  which  animals 
would  require  to  be  driven  down  to  a  lower  level. 

July  22 — On  leaving  camp,  found  oui-selves  at  about  the  general  level  of 
an  extensive,  though  somewhat  broken  and  denuded  flat,  which  stretches 
along  the  northern  flank  of  the  Il-ga-chuz  Bange.  The  material  of  this 
terrace  is  rolled  and  water-worn,  and  while  chiefly  derived  from  the 
volcanic  rocks  of  the  vicinity,  travelled  fragments  not  repi'eaented  among 
these,  also  occui*.  It  evidently  marks  an  old  water  line,  probably  of  the 
sea,  but  is  higher  than  I  have  ever  beforo  seen.     (See  Plate  U.) 

Tmvelled  northwaid,  finding  the  Indian  trail  again  soon  after  starting. 
The  country  gradually  slopes  down  to  the  lower  levels,  the  woods  at  the 
same  time  becoming  thicker,  with  groat  areas  of  hruU  and  wind-fall,  with 
swamps  in  which  the  animals  more  than  once  mired  down.  Crossed 
first  several  small  streams  running  north-eastwaixi,  and  then  a  large  one 
with  a  width  of  forty  feet,  depth  of  six  inches,  and  slope  of  one  in  fifty, 
derived  from  the  central  portion  of  the  range.  After  crossing  this  little 
river  twice  more,  in  its  windings,  we  left  it,  and  shortly  afterwards  came 
very  unexpectedly  to  the  main  stream  of  the  Blackwater,  running 
wesfwardy  with  a  strong  steady  current,  about  forty-five  feet  wide,  and 
average  depth  of  two  feet.  Cami>ed  on  its  north  bank,  having  travelled 
about  tliirteen  miles.  The  Blackwater  River  here  appears  to  come  from 
a  south-easterly  direction,  fi'om  the  It-cha  Kange  and  plateau  country 
between  this  and  that  from  which  we  had  descended,  where  its  som*ces 
may  be  said  to  be. 

July  23 — After  making  four  and  a-half  miles  north-eastward,  through 
densely  wooded  country  with  small  lakes,  reached  Tse-tsi  Lake,  and  the 
main  Bhickwater  and  Salmon  River  Trail.     Found  a  small  cache  of  lux)- 

V  is  ions,  and  a  mail,  left  for  us  by  Mr.  C.  Seymour  on  his  way  from 
Quesncl  to  the  Salmon  House  with  supplies. 

Qiialcho  LaLe  and  thence  to  Fraser  Lake. — From  this  point  we  travelled 
wcstwaixl  again  to  Gatcho  Lake  by  the  trail  which  has  alreatly  been 
described  J  and  from  that  place,  north-westward  seven  miles,  by  an 
Indian  trail  to  Qualcho  Lake,  whero  we  found  Mr.  Hunter,  in  charge  of 

Y  party  of  the  C.  P.  R.  Sm'vey.  Qualcho  Lake  discharges  westwai-d  into 
Si-gut-lat  Lake,  is  al)out  five  miles  in  length,  with  clear  water  and  pebbly 
beach,  chiefly  comiKwed  of  rocks  of  the  Poi'phjTite  series,  many  of  thom 
glaciated.     The  banks  rise  somewhat  abruptly  from  tlie  lake  shore  to 

.heights  of  100  to  150  feet,  and  the  whole  surrounding  country  is  thickly 
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wooded,  save  where  fires  have  passed,  or  the  soil  is  too  sandy  and*  poor 
to  support  a  rank  growth. 

Four  miles  east  of  Qualcho  Lake,  without  intervening  high  countiy,  countiy  about 
the  Gatcho  Lake  stream — already  mentioned  as  the  south-eastei*n  soui*ce  oatcho  ukes. 
of  the  Nechacco  in  this  direction — is  fbund.  The  general  elevation  of  the 
country  In  this  vicinity  is  about  3,300  feet.  It  seems  to  be  based  on 
wide-spread,  though  somewhat  irregular  benches,  forming  plateaus  dif- 
fering a  little  in  elevation.  The  stream-valleys  are  holjlowed  out  in  this, 
generally  without  reaching  solid  rock;  and  low  mounds  and  ranges  of 
hills  project  in  some  places  above  it  The  material  of  the  benches  is 
sand,  gravel,  and  small  boulders,  in  various  proportions,  but  chiefly  derived 
from  the  Porphynte  series.  The  soil  is  almost  invariably  poor,  and  only 
occasional  hay  meadowH  are  found.  No  marked  features  intervene 
between  this  region  and  the  Coast  Bange,  which  bounds  the  view  west- 
ward. On  July  30,  the  fire- weed  (JEpilohium  angustifoUum)  was  begin- 
ning to  flower,  Linncea  borealis  was  in  full  flower,  and  wild  strawberries 
were  ripe,  and  in  some  places  abundant. 

Pi'om  Y  Division  Camp  on  Gatcho  Lake  stream,  I  set  out  towards  Fort  joumey  to 
Fraser,  on  August  7th,  re-inforced  by  two  axemen  from  Mr.  Hunter's  ^*****^*"" 
party,  and  some  additional  pack  animals.  It  will  be  unnecessary  to  enter 
into  the  daily  routine  of  this  paH  of  the  summer's  work;  it  will  suflice  to 
state,  that  after  twenty-five  days  of  severe  labour  in  a  country  terribly 
encuml)ered  by  forest  and  wind-fall,  we  I'eached  the  Telegraph  trail  near 
Torchick  Lake.     A  brief  description  of  the  route  will,  however,  be  given. 

Following  near  the  Gatcho  stream  north-eastwai-d  twelve  miles,  £u-  oatcho  stmun. 
ti-a-kwe-taK3hick  Lake,  into  which  it  flows,  is  reached.  In  the  intei'ven- 
ing  distance,  several  small  lakes  and  ponds,  formed  by  expansions  of  the 
stream,  are  seen,  and  at  the  lower  end  of  the  longest  of  these — six  miles 
from  the  lake  above  named — it  is  joined  by  a  much  larger  stream,  the 
estimated  dimensions  of  which,  on  the  8th  of  August,  were :  width 
fifty  feet,  depth  six  inches,  slope  one  in  one  hundred.  The  upper  part 
of  the  valley  of  this  brook,  as  far  as  it  can  be  seen  from  the  vicinity  of  its 
mouth,  bears  S.  44°  E.,  and  it  must  drain  a  wide  area  lying  west  of  the 
south- eastern  extension  of  the  Toot-i-ai  Mountains  and  the  northern  bank 
of  the  Uhl-ghak  stream  and  Blackwater.  The  surface  of  the  country 
still  preserves  an  appearance  much  like  that  last  described,  the  streams, 
however,  as  they  are  followed  down,  cutting  more  deeply  into  the  plateau 
surface.  The  appearance  of  the  vegetation  leads  to  the  belief  that  the 
rainfall  of  the  region  is  inconsiderable ;  and  where  the  soil  is  poor,  and 
fire  has  removed  the  covering  of  scnib  pines,  it  often  scai'cely  tends  tu. 
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reclotho  itself.  In  tho  river  valleys,  however,  and  along  some  of  the 
lakes  and  ponds,  very  beautiful  meadows  of  natural  grasses  appear,  of 
which,  the  area,  though  quite  small  when  compared  with  the  whole 
country,  must  in  the  aggregate  be  considerable.  In  sheltered  valleys, 
and  on  the  southern  sloi)es  of  the  lakes,  Engelmann*s  spruce  is  found 
attaining  a  fair  size.    The  Douglas  fir  does  not  occur. 

Eu-ti-a-kwe-tarchick  Lake,  eight  miles  in  length,  and  averaging  about 
half  a-mile  in  width,  lying  north-east  and  south-west,  is  a  fine  sheet  of 
water.  The  banks  are  bold,  the  country  attaining  its  full  height  of  150 
to  200  feet  near  the  lake.  The  north-western  side  is  somewhat  lower  and 
more  broken  than  the  south- eastern,  which  is  the  more  heavily  timbered. 
At  the  lower  end  of  the  lake,  the  valley  is  continued  by  a  flat  marshy  strip 
of  country  of  equal  width  with  the  lake,  and  not  much  above  its  level. 
Through  this,  tho  issuing  stream,  now  called  the  Kes-la-chick,  pursues  a 
voiy  winding  coui*se  for  three  miles,  when  low  banks  of  gravel  and 
drift-material  appear,  and  making  a  right  angle,  it  turns  abniptly  to  the 
left  into  a  naiTOw  rocky  cha.'^m,  with  walls  nearly  300  feet  high.  A  short 
distance  further  on  the  stream  again  returns  to  the  main  valley.  The 
diversion  apjjcai's  to  have  been  caused  by  a  barrier  of  drift  accumulated 
during  tho  glacial  period,  which  must  have  been  much  higher  and  more 
complete  at  tho  time  the  change  first  took  place. 

From  this  point  to  Na-tal-kuz  Lake,  the  river,  though  flowing  on  tho 
whole  in  a  direct  noHh-castwaixi  course,  is  very  tortuous  in  many 
places  in  detail.  Tho  sides  of  its  valloy  become  steep,  and  on  appwach- 
ing  tho  high  coun'tiy  surrounding  tho  base  of  Toot-i-ai  Mountain 
become  absolutely  perpendicular  and  cafion-like  in  places,  and  ftx)m  one 
himdi-ed  to  nearly  200  feet  in  height.  There  is  generally  a  little  flat  ground 
a  few  feet  above  tho  water  level,  but  the  stream  running  at  intervals 
into  tho  foot  of  tho  steep  banks  renders  it  necessary  to  cross  and  recross 
in  the  endeavour  to  follow  it.  The  largest  stream  observed  to  join  the 
river  in  this  part  of  its  coui^se,  was  fifteen  feet  wide  by  six  inches  deep, 
with  a  slope  of  about  one  in  twenty.  Before  entering  Na-tal-kuz  Lake 
the  river  has  a  breadth  of  about  fifty  feet,  with  an  average  depth  of  two 
feet  whore  it  runs  rapidly.  Tho  plateau  above  the  river  valley  is  densely 
timbered,  though  generally  with  small  trees,  and  scarcely  affords  any 
pasturage.  The  soil  throughout  is  poor,  sandy  or  stony,  and  quite  unfit 
for  agriculture,  even  if  at  a  much  lower  level. 

Toot-i-ai,  Toodoeney,  or  Fawnio's  Mountain,  near  tho  noilh-wostcrn 
base  of  which  the  Kes-la-chick  passes,  is  the  most  prominent  peak  in 
this  part  of  tho  country.     It  has  already  been  referred  to  as  being  on  tho 
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continuation  of  the  mountainous  bolt  of  Kuy-a-kuz  Lake.  Its  summit 
must  be  about  6,000  feet  above  the  sea,  and  is  quite  remarkable  from  its 
symmotncal  form.  Seen  fi*om  all  points  of  view  its  outline  is  much  the 
same, — ^a  bi*oad  sloping  base,  like  an  overturned  basin,  with  a  small 
roughly  conical  peak  in  its  centre.  It  is  detached  nearly  to  its  base  on 
all  sides,  and  only  appi*oached  by  mountains  of  lower  height  on  the 
south-east.  Seen  from  the  north-east,  the  central  peak  shows  three 
distinct,  though  somewhat  iiTegular  horizontal  lines,  while  lower  down 
on  the  flanks  are  step-like  pi-ominences  showing  against  the  sky,  and  dim 
lines  aci*oss  its  front;  all  suspiciously  like  old  water  marks,  I'epre- 
sented  either  by  the  remnants  of  gravel  benches  or  by  erosion  of  the 
rocks.  In  the  gap  immediately  east  of  Toot-i-ai,  distinct  flat-topped 
terraces  are  seen  at  an  elevation  estimated  as  800  feet  above  Na-tal- 
kuz  Lake,  or  3,460  feet  above  the  sea.     (See  Plate  III.) 

Na-tal-kuz  Lake,  lying  north  of  Toot-i-ai  Mountain,  is  Y-shapod,  Na-ui-koz  uk* 
the  two  branches  running  westward,  while  the  stem  narrows  to  the  place 
at  which  the  main  Nechacco  River  flows  out,  and  points  directly  east- 
wai-d.  The  distance  from  the  eastern  end  to  the  head  of  the  southern 
branch  is  nearly  six  miles,  and  from  the  same  place  to  the  head  of  the 
northern,  eleven  miles  (by  Mr.  Cambie*s  survey).  The  extreme  width, 
measured  just  before  the  divergence  of  the  branches,  is  about  two  and  a- 
half  miles.  The  southern  arm  receives  the  drainage  of  Tetachuck  Lake 
and  the  Kes-la-chick  River,  while  the  northern  is  continued  by  a  great 
series  of  lakes  and  rivere,  sui-veyed  by  Mi\  Cambio  after  the  time  of  my 
visit  From  a  prominent  rocky  hill,  about  300  feet  above  the  general 
level,  a  good  view  of  the  lake  and  its  surroundings  was  obtained,  and  a 
topographical  sketch  made.  The  south  side  of  the  lake  and  of  its  south 
arm,  rises  pretty  steeply  to  a  height  of  100  to  200  feet,  and  the  surface 
then  only  slightly  gains  in  elevation  as  it  runs  back  toward  Toot-i-ai. 
Some  meadows  and  hill  sides  with  fair  gi^ass  occur,  but  the  greater  part 
of  this  bank  is  densely  timbered  with  tall  straight  trees  of  scrub-pine, 
birch,  and  poplar.     The  valley  of  the  south  arm  is  continued  westwai-d  view  of 

CoMtRange. 

by  low  country,  and  through  it,  at  a  great  distance,  the  mountains  of 
the  Coast  Range  are  visible.  The  point  between  the  north  and  south  arms 
slopes  also  rather  steeply  from  the  water  to  a  flat  or  slightly  rounded 
summit.  Beyond  it,  blue  hills  at  a  distance  of  twenty  to  thirty  miles 
close  the  view.  The  valley  of  the  north  arm  turns  northwai-d,  and  from 
this  point  of  view  appears  closed  by  a  rather  remarkable  square-topped 
mountain,  which  must  rise  more  than  1,000  feet  above  the  water  level. 
The  north  bank  of  the  lake,  east  of  the  point  of  union  of  tho  two  armS; 
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rises  rather  abruptly,  at  fii*st  in  well  marked  terraces  to  a  height  of 
probably  200  feet,  and  then  in  iri-egular  undulations  to  the  summits  of 
a  range  of  hills,  which  appears  to  attain  a  height  of  800  to  1,000  feet 
above  the  lake,  at  a  distance  of  a  mile  or  two  fvom  it.  Somewhat  east  of 
these,  and  beyond  them,  another  and  higher  range  is  seen,  at  a  distance 
of  eight  or  ten  miles.  To  the  north-east,  the  low  distant  mountains  of 
the  Telegraph  Range  appear,  with  the  valley  of  the  Nechacco  running 
towai-ds  them.  The  eastern  edge  of  the  Toot-i-ai  Mountains  is  rather 
indefinite,  sloping  gradually  down  towaixJs  low  country. 

)  River.  The  Nephacco,  where  it  issues  from  the  eastern  end  of  Na-tal-kuz 
Lake,  is  a  noble  stream,  nearly  200  feet  wide,  deep,  with  sti-ong  steady 
current,  and  filled  with  clear  blue  water.  The  lake  is  pretty  evidently 
dammed  by  moraine  matter,  through  which  the  river  has  since  cut  its 

served  way.  The  moraines  are  more  perfectly  preserved  here  than  I  have 
elsewhere  seen  them,  forming  long  shai'p-topped  and  slightly  sinuous 
ridges,  which  sweep  round  in  broad  curves,  nearly  parallel  to  the  river 
valley  for  some  miles.  They  are  separated  by  narrow,  deep,  V-shaped 
valleys,  and  are  probably  in  some  instances  over  200  feet  in  height. 
The  slopes  of  these  peculiar  ridges  are  covered  with  bunch  gi'ass,  and 
occasionally  with  sage,  {Artemisia  frigida),  while  in  many  places  service 
berries  abound,  and  were  found  quite  ripe  on  the  18th  of  August. 

ji-ko.  About  four  miles  beyond  the  outlet  of  Na-tal-kuz  Lake,  the  river 
receives  an  important  affluent  from  the  south.  This  stream  is  called  by 
the  Indians  Ched-a-kuz-ko,  and  carries  the  waters  of  Kuy-a-kuz  and  Ta- 
tel-kuz  Lakes,  mentioned  in  a  former  connection.  On  August  18th  it 
was  estimated  to  be  forty  feet  wide,  by  about  eight  inches  deep,  with  a 
rapid  current.  Its  valley  near  the  Nechacco  is  wide  and  flat-bottomed, 
with  pretty  meadows  tlirough  which  it  pui'sues  a  tortuous  course.  From 
a  knoll  in  the  vicinity  it  can  be  seen  to  continue  as  a  wide  depression 
for  at  least  eight  miles,  with  a  bearing  of  S.  19°  E. 

of  East  of  the  Ched-a-kuz-ko  the  morainic  chamcter^of  the  superficial 

de]K)sits  is  not  nearly  so  well  marked,  the  ridges  showing  a  tendency  to 
become  flat-topped,  and  eventually  blending  with  bix)ad  sandy  flats,  at  a 
small  elevation  above  the  river,  which  are  covered  sparcely  with  pine 
trees.  From  this  point  to  its  first  great  bend — eleven  miles — the 
Nechacco  flows  in  broad  curves,  in  a  wide  valley,  with  broad  flats  on 
alternate  sides.  The  curi'ent,  as  far  as  could  bo  seen  from  our  trail, 
appeal's  throughout  steady,  and  the  water  deep.  The  higher  slopes  of 
the  valley  and  country  beyond  continue  densely  wooded,  with  few 
praii'ie  patches  even  on  the  northern  bank.    Terraces  are  in  some  places 
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well  developed,  in  many  instances  at  elevations  of  200  to  300  feet  above 
the  river.  A  large  stream  twenty-five  feet  by  six  inches,  slope  one  in 
200,  enteiTS  the  river  at  its  angle,  flowing  from  the  east.  Up  its  valley, 
at  a  distance  of  three  or  foar  miles,  is  a  remarkable  step-shaped  moun- 
tain, which  can  be  seen  f]*om  Na-tal-kuz  Lake.  It  forms  a  poi*tion  of  the 
broken  country  of  the  western  ridges  of  the  Telegraph  Bange,  which 
running  athwart  the  coui-se  of  the  Nechacco  at  this  place,  with  a  nearly 
north  and  south  direction,  causes  it  to  double  back  on  itself. 

Beyond  the  first  great  bend,  the  nver  becomes  swifler  and  more  con-  Necfaacoo  qmod. 
tracted,  with  rapids  at  intervals,  the  sound  of  some  of  which  was  heai*d 
while  travelling  through  the  thickly  wooded  country  above.  Six  miles 
lower,  where  the  bank  was  again  approached,  the  stream  was  found 
plunging  onward  over  rocks  and  between  small  rocky  islands,  with  cliffs 
about  100  feet  high  at  its  sides.  These  are  composed  of  thick  beds  of 
basaltic  and  other  igneous  rocks,  inclined  at  low  angles,  and  underlaid  by 
softer  Tertiary  beds  near  the  water  line.  A  terrace  still  continues  to 
appear  at  a  height  of  about  200  feet  above  the  water.     (See  Plate  IV.) 

The  windfall  in  this  part  of  the  river  valley  became  so  impenetrable 
that  we  were  obliged  to  leave  it  and  sti'ike  north-eastward  across  the 
plateau  above,  which  was  found  to  be  not  much  better.  A  north  and 
south  valley  here  runs  some  miles  east  of  that  of  the  main  stream,  beai*- 
ing  much  the  same  relation  to  it  as  the  string  to  a  bow,  and  holding  a 
small  stream,  with  wide  marshy  beaver-meadows  and  remains  of  beaver 
dams.  This  inins  northward,  and  has  been  followed  at  one  time  by  an 
Indian  trail,  of  which  ti*aces  remain,  but  which  has  evidently  been 
abandoned  for  a  long  time.  The  surface  of  the  plateau  is  broken  and 
nigged,  with  small  outlying  hills  of  basaltic  rocks.  There  is,  however, 
good  feed  for  animals  along  the  creek,  though  the  general  surface  of  the 
plateau  offei*s  little  grazing  even  in  the  swamps,  and  is  quite  unfit  for 
agriculture.  I  subsequently  wrote  to  Mr.  Hunter,  mentioning  the 
existence  of  the  valley  of  this  stream,  which  was  named  Cut-off  Bi'ook 
and  suggesting  it  as  a  possible  means  of  avoiding  the  bend  and  bad  work 
on  this  part  of  the  Nechacco,  in  the  railway  line.  It  was,  I  believe, 
afterwards  surveyed. 

Beyond  the  mouth  of  Cut-off  Brook,  the  Nechacco  valley  continues  for  Benches  oi 
about  eight  miles  in  a  north-eastward  coui"se  in  a  moderately  bi*oad  valley,   ^*^**  ■***• 
with  benches  at  200  to  300  feet  above  the  water  level.    These  are  now 
found  to  be  composed  of  ^ne  greyish  arenaceous  clay,  pretty  hard  when 
dry,  but  evidently  subject  to  extensive  slides  dui*ing  the  wet  season.    It 
is  an  extension  of  the  white  silt  deposit,  afterwards  found  so  largely 
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dovoloiKKi  ill  tho  basin  of  the  lower  Ncchaceo.  Willi  the  change  in  the 
appeamnce  of  the  surface  material,  the  soil  becomes  much  more  fertile 
and  suppoiiB  heavy  timber.  On  the  lower  lynches,  Kngelmann's  spruce 
frequently  surpasses  three  feet  in  diameter,  and  the  &spen  attains  a 
diameter  of  two  feet  and  grows  tall  and  sti*aight.  Occasional  largo 
cottonwoods  (Populus  balsamifera)  also  occur,  and  clustere  of  well  grown 
and  tall  birches.  The  alder  and  high-bush  cranl>erry  abound  as  an 
undergrowth.  On  the  higher  tori*aces,  spruce  and  aspen  characterise  the 
damper  and  more  sheltered  localities,  while  elsewhere,  the  scrub  pine, 
tall  and  stj'aight,  forms  the  forests 

The  river  from  this  i)oint,  making  a  second  considerable  bend,  turns 
almost  dii'ectly  northwanl.  At  its  angle  it  is  joined  by  a  brook  about 
twenty  feet  wide  by  nine  inches  deep,  with  a  rapid  euirent  through  tho 
valley  of  which  the  railway  location  line  was  carried.  The  Nechacco 
then,  for  about  five  miles,  flows  through  a  broken  hilly  region,  forming 
a  spur  of  the  Telcgra])h  Range,  in  a  deep,  heavily  wooded  valley  with 
steep  sides.  The  hill  slopes  have  been  in  many  places  thoroughly  burnt 
over,  and  are  now  partly  open  and  covered  ^vith  wild  pea  and  vetch, 
raspberry  bushes  and  a  varitd  herbaceous  gi'owth.  The  river  is  bordered 
by  clay,  sand,  and  gravel  bluffs. 

On  emerging  from  the  hilly  countr}-,  the  Nechacco  continues  noilhward 
to  tho  vicinity  of  Fraser  Lake  in  a  low,  level  region,  which  for  the  most 
part  appears  to  be  thickly  timbered  along  the  borders.  Accoixling  to 
Mr.  Bowman,  who  examined  this  part  of  tho  river  by  canoe,  its  current 
is  uniform  and  tranquil,  with  the  exception  of  two  small  rapids,  each  of 
which  was  estimated  to  equal  a  descent  of  about  two  feet.  The  banks 
show  frequent  ex])Osures  of  the  \\hite  silts. 

Leaving  the  river  with  our  trail,  while  still  involved  in  the  hilly 
countiy,  we  steered  north -east  wai*d  in  the  direction  in  which  Ta-chick 
Lake  was  believed  to  be,  and  reached  the  Telegi'aph  Trail  on  its  south- 
eastera  boixler  on  the  31st  August,  short  of  provisions,  and  with  the  ])ack 
animals  nearly  useless  from  the  privations  through  which  they  had  gone. 
The  country  intei-vening  between  the  nearest  part  of  Ta-chick  Lake  and 
the  Nechacco  River,  to  the  west,  is  low,  but  slopes  gradually  up  to  the 
south.  It  has  been  for  the  most  part  pretty  well  cleared  of  heavy  timber 
by  fire,  but  still  shows  occasional  patches  of  bad  windfall.  The  higher 
ground  is  rather  light  and  sandy,  and  foims  undulating  ridges ;  but  on 
approaching  the  lake  it  became  nearly  level,  and  slopes  gently  down  to 
the  fertile  land  ]>oi'dering  it. 

Tho  country  in  the  vicinity  of  Ta-chick  and  Nool-ki  Lakes,  stretching 
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westwaixi  to  Prazer  Lake  and  eastward  down  the  Nechacco,  is  generally  Appeanmceof 
level,  or  but  gently  undulating,  and  more  fertile  in  appearance  than  any  Ta-oWck  Lake, 
land  before  seen  on  the  line  of  route  followed.  It  is  based  on  the  veiy 
fertile  white  silts  of  the  Lower  Nechacoo  basin,  with  only  occasional  low 
ridges  with  gravel  and  boulders,  which  may  belong  to  the  underlying 
boulder-clay.  Open  groves  and  scattered  park-like  clumps  of  aspen 
poplars,  with  occasional  areas  of  thicker  woods,  formed  of  scrub  pine, 
alternate  with  meadows  and  open  land,  which  is  covered  with  a  fine 
growth  of  natural  grasses,  wild  pea  and  vetch.  (See  Plate  V.)  The 
slopes  bear  thickets  of  the  service  berry  (Amalanchitr  Canadensis),  which 
were  covered  with  fine  fruit  in  great  profusion.  On  our  way  to  Fort 
Fraser  by  the  old  Telegraph  Trail,  we  found  numerous  families  of 
Indians  at  work  harvesting  the  berries,  which  we  were  told  were  more 
than  usually  abundant  this  year.  They  were  fully  ripe  at  the  end  of 
August.  Near  Fort  Fraser,  the  choke-cherry  (^Prunus  Virginiana)  appears 
in  some  places  on  sunny  northern  banks,  with  the  service  berry ;  and 
it  may  hei*e  be  mentioned  that  it  was  also  found  in  similar  localities 
on  Fran9ois  Lake,  and  near  Fort  St.  James  on  Stuart  Lake. 

On  aiTiving  at  Fort  Fraser  I  found  myself,  owing  to  the  time  occupied  Amngements 
in  the  difficult  country  between  Gate  ho  Lake  and  that  point,  too  Fn^obuko. 
late  to  keep  my  appointment  with  Mr.  Cambie,  who  had  left  some  days 
before.  Thi*ough  the  kindness  of  Mi\  Alexander,  in  charge  of  the 
Hudson  Bay  Post,  I  was  able,  however,  to  obtain  a  re-supply  of  the  more 
necessary  provisions — there  being,  fortunately,  sufficient  flour  and  tea  in 
the  store — the  loan  of  a  fish-net,  and  a  suitable  dug-out  canoe,  with  two 
Indians.  Hiring  an  Indian  boy  to  assist  the  packer,  I  sent  him  back  for 
supplies  to  Blackwater  Depot  with  such  of  the  animals  as  wei*e  fit  to 
travel,  while  we  set  out  by  water  to  examine  Fraser  and  Fran9ois  Lakes 
in  which,  fourteen  days  were  occupied.  A  general  description  of  these 
lakes  and  the  country  in  their  vicinity  will  be  given. 

Broadly  viewed,  Fran9oi8  and  Fraser  Lakes  occupy  the  western  portion  vaiiey  of 
of  a  depression,  nearly  coinciding  with  the  fifty-fourth  parallel  of  latitude.  fSiIw  ukos. 
The  upper  part  of  the  Nechacco— which  we  had  followed  in  our  former 
journey — reaching  this  depression  from  the  south,  immediately  adopts  it 
as  iti*  course,  and  receiving  at  its  angle  the  stream  from  the  two  great 
lakes,  flows  almost  directly  eastwaixi  to  the  Fraser  Eiver  at  Fort  George. 
The  original  cause,  or  mode  of  formation  of  this  depression,  I  have  not 
been  able  to  determine,  but  it  is  paralleled  by  others  of  a  similar  charac- 
ter making  important  features  in  the  topography  of  the  countiy. 

Fi-aser  Lake   fNTau-tley   of  the  Indians)   is  about  twelve  niiles   in 
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ruerUke.  longth,  shallow  at  both  ends,  but  np])arontlj  deep  in  its  central  portion. 
It8  elevation  is  about  2,225  feet.  It  diHcharges  oastwaixl,  over  low  ground 
forming  a  continuation  of  the  ti-ough  in  whicli  it  lies,  on  a  part  of  which 
Fort  Fraser  is  situated.  The  counti'y  about  its  west  end  is  aL*o  low,  and 
in  pai't  swampy.  Near  Fort  Fraser,  is  the  Indian  village  of  Naul-tey, 
and  at  the  other  cjid  that  of  Stella :  each  inhabited  by  a  few  families, 
the  remnants  of  a  once  more  numerous  tribe,  who  appear  to  live  in 
comparative  comfort,  and  cultivate  small  gaitleu  patches,  but  are  neither 
industrious  nor  cleanly. 

The  lake  is  bordered  to  the  north  and  south  by  rather  bold  and  bi*oken 
hills,  some  of  which,  })robably,  rise  from  GOO  to  800  feet  above  it,  and 
are  of  Tertiar}'  volcanic  rocks.  There  are,  however,  in  some  places, 
patches  of  flat  terrace  country  of  considerable  size,  suitable  for  agricul- 
ture, where  the  bays  of  a  former  larger  lake  have  been  filled  with  sediment. 

«»«■•  Benches  are  distinguishable  on  the  higher  slopes  to  a  height  estimated 

at  over  200  feet  above  the  lake,  or  2,450  feet  above  the  sea.  The  hills 
on  the  north  side  show  a  general  tendency'  to  form  ranges,  which  run  from 
the  lake  in  a  north- westwaixl  direction,  with  steep  bluffy  fronts  south- 
westwai-d,  and  longer  slopes  to  the  north-east. 

The  Douglas  fir  again  ap])eai*s  in  some  abundance  on  the  hills  about 
Fraser  Lake,  though  not  observed  in  any  jiai't  of  the  upper  Nochaccx) 
countr}\ 

eiUkoRivei^  The  Stellako  Kiver,  uniting  Francois  and  Fraser  Lakes,  is  wide  and 
still  at  its  mouth,  on  the  south  side  of  which  the  Indian  village  lies. 
On  its  noi'th  side  it  is  joined  by  a  stream  called  the  En-da-ko,  coming 
from  a  direction  a  little  north  of  west,  and  navigable  for  canoes,  one 
day's  journey,  to  a  lake  which  is  described  as  not  being  veiy  large.  The 
Stellako  soon  becomcK  more  rapid  when  followed  up,  and  for  thegi'eater 
part  of  its  coui*se  may  be  described  as  a  succession  ot  rapids,  difficult 
for  canoes,  in  consequence  of  their  shallowness  and  the  number  of 
boulders  and  stones  with  which  they  are  encumbered.  In  one  place  a 
fall  of  nearly  five  feet  occurs,  rendering  a  portage  unavoidable,  and  in 
several  other  rapids  it  is  necessary  at  most  stages  of  water  to  lighten 
canoes  before  tracking  them  up. 

The  working  time  occupied  in  ascending  by  this  river  from  Fi^aser  to 
Francois  Lake  was  ten  hours  twenty-five  minutes.  It  is  very  tortuous, 
but  in  a  straight  line  the  distance  is  not  more  than  six  miles.  The  river 
is  boixiered  in  some  places  by  terraces  of  rolled  gravel  and  coarse  sand, 
which  from  their  number  and  arrangement  show  that  it  must  have  cut 
down  by  degrees  to  its  present  level.     Granite  cliffs,  forty  to  fift}-  feet 
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high,  occur  in  some  places.  The  aspect  of  the  country  to  the  south  is 
pleasing,  being  in  great  part  open  woodland,  with  some  wide  grassy 
meadows,  and  apparently  a  very  fertile  soil. 

Fran9ois  Lake — more  correctly  called  Lac  de  Francais,  a  translation  of  Fnw^isLake. 
the  Indian  name  Ne-to-bun-kut — has  a  length,  accoi-ding  to  my  track 
survey,  which  was  carefully  checked  by  micrometer  measurements,  of 
fifty-seven  and  three-quarter  miles,  with  an  average  width  of  about  a 
mile  and  a-half,  and  an  elevation  of  about  2,375  feet.  It  lies,  in  the  main, 
nearly  east  and  west,  but  Ih  slightly  sinuous,  and  shows  a  decided  ten- 
dency to  narrow  at  its  western  end.  It  resembles  the  valley  of  an 
ancient  river,  which  irom  change  in  relative  elevation  of  its  lower 
end,  or  blocking  of  its  outflow  in  some  other  way,  had  been  converted 
into  a  lake.  The  two  sides  maintain  a  remarkable  parallelism,  following 
each  other  in  their  flexures  so  as  to  preserve  the  width  of  the  lake  nearly 
uniform,  but  there  is  a  marked  departure  from  the  appearance  usually 
seen  in  nver  valleys  in  one  respect.  The  wider  reaches  of  the  lake 
appear  rather  to  lie  in  the  mountainous  parts  of  its  length  than  in  those 
comparatively  flat  and  low.  On  a  larger  scale  Francois  Lake  repeats  in 
most  particulars  the  peculiarities  of  Tatla  Lake,  further  south,  which 
also  bears  a  very  similar  relation  to  the  mountains  of  the  Coast  Kange. 
The  depth  of  Francois  Lake  must,  in  most  parts  of  its  length,  be  great, 
the  shores  often  sloping  steeply  down  from  the  base  of  the  high  land 
suri'ounding  it.  Owing,  no  doubt,  to  its  depth,  it  does  not  freeze  readily 
in  winter.  The  Indians  say  it  remains  open  long  after  the  snow  covers 
the  suiTOunding  country,  and  in  some  mild  winters  does  not  freeze  across 
at  all.  Generally,  however,  ice  is  formed  and  remains  a  short  time,  and 
in  severe  winters  covers  it  for  foui*  months,  but  even  then  goes  away 
much  earlier  than  that  of  other  neighbouring  lakes.  Fraser  Lake,  for 
instance,  is  said  to  be  covered  with  ice  every  winter  for  about  five 
months.  The  only  other  lake  known  to  the  Indians  which  behaves  like 
Fran5oi8  Lake,  is  Na-to-bun-kut  or  Babine  Lake.  The  highest  water- 
mark on  the  rocks  was  about  four  feet  above  the  water  level  in  Septem- 
ber last.  From  the  accounts  of  the  Indians  it  nearly  touched  this  mark 
early  in  the  summer.  The  principal  terrace  on  the  lake  was  estimated  xerreoe. 
to  be  about  100  feet  above  it,  which,  allowing  for  the  difference  of  level 
of  the  two  lakes,  is  about  on  the  same  horizon  as  that  before  noticed  on 
Fi^aser  Lake,  and  must  have  been  produced  at  a  time  when  the  watera 
were  united.  On  Tah-cho  Mountain,  terraces  appear  faintly  marked,  to 
a  height  probably  300  feet  above  the  lake. 

The  outlet  of  Fran9ois  Lake  is  not  situated  at  its  extreme  eastern  end,  ouUetof  the 
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which  forms  a  cul  de  sac,  the  Stollako  breaking  out  across  its  north-eastern 
side  more  than  a  mile  from  the  bottom  of  the  bay.    The  valley  of  the  lake 
is  continued  in  a  dii'ection  S.  59®  E.  by  a  wide  depression,  which  has  much 
the  appearance  of  having  been  at  one  time  its  draining  valley.     Near 
the  east  end  of  the  lake  stands  a  prominent  hill  called  Tah-cho  by  the 
Indians,  which  may  rise  about  800  feet  above  its  level.     The  north  shore 
of  the  lake,  for  about  twenty  miles,  with  the  exception  of  a  few  rocky 
hills  of  small  height,  is  low,  and  in  many  places  after  rising    pretty 
steeply  a  height  of  fifty  to  100  feet,  runs  back  a  long  way  before  attain- 
ing a  much  greater  elevation.     One  little  range  of  hills,  occurring  about 
midway  in  this  dibtance,  reaches  a  height  of  800  feet  above  the  lake,  but 
rises  veiy  gradually  from  it.     The  soil  appears  to  be  fertile.     The  south 
shore  is  much  rougher  and  more  abrupt  in  its  character,  attaining  a  height 
of  300  to  400  or  500  feet  above  the  lake,  within  a  mile  of  the  shore,  and 
in  some  places  showing  rugged  and  rocky  slopes.     It  is  also  in  general 
pretty  heavily  timbered,  contrasting  with  the  partly  open  character  of 
the  opposite  side.     Low,  sandy  and  gravelly  flats,  running  out  as  points 
into  the  lake,  and  fringed  along  the  shore  with  white-bai*ked  cottonwood 
trees,  are  not  uncommon  in  all  parts  of  the  lake,  and  add  greatly  to  its 
beauty.     Un-cha  Brook,  coming  from  a  lake  of  the  same  name  to  the 
south,  enters  Fmngois  Lake  at  the  distanc43  above  named,  fi-om  its  lower 
end.     The   Indians   leave   their  canoes   here,  and  proceed  overland  to 
Un-cha  Lake,  which  appears  to  be  a  place  of  some  imjx)rtance  among 
them,  probably  from  the  abundance  offish.     Alx>ut  twenty-two  miles  up 
the  lake,  rather  prominent   mountains  rise  on  either  side,  that  to  the 
north  being  called  Ta-tzan-ta-cho-nun,  that  to  the  south  Hun-cha-yuz. 
The  first  named  was  estimated  to  have  a  height  of  over  800  feet,  and 
rises   steeply   for  a  mile  or   more  along  the  shore  of  the  lake,  with 
bare,  gi'assy  and  stony  slopes.     It  falls  gradually  northward  to  lower 
country,  which  was  not  seen.     Hun-cha-j^uz,  probably  over  1,000  feet 
in  height,  forms  a  prominent  landmark  from  many  pai-ts  of  the  lake ; 
its   highest  summit,    which   is   rounded,   lies   some  distance  south   of 
the  lake,  its  greatest  length   being  nearlj^  tmnsvei*se  to  that  of  the 
lake. 

The  south  shore  continues  generally  low  fix)m  this  point  to  the 
upper  end  of  the  lake,  a  distance  of  about  thirty -two  miles,  seldom 
rising  more  than  100  feet  above  it.  The  steep  slope  actually  bordenng 
the  lake  is  usually  thickly  wooded,  but  the  countr}^  beyond,  as  seen  from 
a  height,"  is  much  less  densely  tree  clad,  poplar  and  pine  woods  alteraa- 
ting  with  much  open  grassy  country.    The  sui'face,  though  occasionally 
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riBing  in   hills  300  to  nearly  800  feet  above  the  lake,  is  in  the  main 
gently  undulating,  and  of  a  fertile  and  attractive  appearance. 

The  north  shore,  for  about  eii'ht  miles  beyond  the  hills  of  the  Ta-tzan-  ch«-min 

,  Mountain. 

ta-cho-nun  range,  is  low  and  resembles  that  ju^t  described.  The  next 
eight  miles  is  more  broken,  the  disturbance  finally  culminating  in  Chos- 
nun  Mountain.  This  is  formed  at  its  summit  of  basaltic  rock,  which 
stands  out  in  a  salient  point  towaixl  the  lake,  with  a  perpendicular  cliif 
about  eighty  feet  high,  which  forms  the  crest  of  a  steep  and  stony  slope 
rising  from  the  lake  shore.  Its  height  is  800  feet,  and  it  altbrds  a  magni- 
ficent view,  embracing  nearl}'  the  whole  valley  of  Francois  Lake,  with 
many  peaks  of  the  distant  Coast  Range  and  its  eastern  outlyers, 
Toot-i-ai  Mountain  to  the  south,  and  many  other  ranges.  The  summit 
of  Chos-nun  stretches  northwai-d  some  distance  from  the  lake  without 
falling  much  in  elevation,  and  the  high  land  connected  with  it  runs 
north-westward,  forming  the  north-eastern  boundary  of  an  extensive  FertUeiand. 
area  of  flat  low  land,  which  borders  on  the  lake  for  ten  miles  westward. 
This,  like  the  low  country  aliciidy  described,  is  partly  open,  the  wood- 
land being  chiefly  of  aspen  poplar.  The  service  beny  is  abundant,  and 
the  rank  growth  of  grass,  mingled  with  tall  fire  weed  (Epilohium  angusti- 
foliuni)  cow  pai*snip  (Htracleum  lanatum)  and  tangled  masses  of  wild  Den. 
and  vetch,  evidence  the  gresit  fertility  of  the  soil.  Bounded  pebbles  of 
rocks,  differing  from  those  of  the  mountain  itself,  are  found  on  the 
summit  of  Ches-nun. 

Five  miles  from  the  west  end  of  the  lake  is  a  prominent  hill,  of  which  Na-di-m^-ko. 
I  did  not  learn  the  name,  surrounded  by  broken  country.     A  low  sandy 
beach  about  half  a  mile  in  length,  with  flat  country  behind  it,  forms  the 
upper  end  of  the  lake.     No  streams  of  importance  enter  the  lake  from 
either  its  southern  or  northern  sides.     The  Na-di-na-ko,  flowing  in  from 
the  valley  which  continues  westwaixi  from  the  head  of  the  lake,  is  wide 
and  still  at  the  mouth,  but  on  following  it  up  is  soon  found  to  become 
shallow  and  very  tortuous,  with  a  rapid  current  in  places.     Three  miles 
from  its  mouth  it  was  only  thirty  feet  wide  by  nine  inches  deep  on  the 
12th  of  September,  and  here  we  found  it  necessary  to  turn  back  with  our 
heavily  laden  canoe.     It  must  rise  in  the  vicinity  of  Na-di-na  Mountain 
from  its  Indian  name,  which  simply  means  Nadina  River,  and  is  no  dwtbt, 
appropriate.     At  certain  seasons  it  must  be  very  greatly  ineriv^ed.  ini 
volume  by  the  melting  snow,  to  judge  by  the  large  tiees  wUteii  it  has; 
brought  down  and  which  now  lie  stranded  at  its  mouth..    These  aUo 
show  that  fine  timber  must  exist  in  its  upper  valley..    I^a-di-na  xMoiuitaini 
is  a  bold  peak,  situated,  by  rough  trianguUHop,.  fourteoa  miles  west- 
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li-na  north-west  of  the  end  of  Franyois  Lake.     Its  elevation  above  the  lak< 

ascertained  in  terms  of  the  distance  by  the  micrometer  telescope — is 
2,880  feet,  or  above  the  sea  5,255  feet.  It  is  symmetrical  in  form,  blunt 
topped,  and  rises  conspicuously  in  a  low  country.  The  view  ft'om  its 
summit  must  bo  veiy  fine,  embracing  the  region  between  the  west  end 
of  Francois  Lake  and  the  Coast  Range,  in  which  a  ti'ibutary  of  the 
Skeena  is  reported  to  rise.  My  Indians  were,  unfortunately,  found  to 
be  quite  ignorant  of  this  part  of  the  country,  not  knowing  whether 
any  trail  existed  to  the  vicinity  of  the  mountain  or  not,  and,  with  the 
limited  time  at  command,  it  was  thought  best  to  abandon  the  idea  of 
visiting  it. 

Ids.  In  Francois  Lake  there  are  in  all  eight  islands.     The  largest,  Noo-cho, 

with  two  smaller  ones — one  of  those  a  mere  i*ock — is  situated  near  the 
north  shore,  five  miles  from  the  upper  end  of  the  lake.  Two  veiy  small 
gravelly  islets  occur  near  the  south  shore,  thirteen  miles  from  the  head 
of  the  lake,  and  Tat-gaz-noo  Island,  also  near  the  south  shore,  twenty 
miles  from  the  same  place.  Eight  miles  from  the  east  end  of  the  lake 
are  two  more  small  but  high  islands. 

iBt  trees.  Tho  foliage  of  the  country  around  Franyois  Lake  is  much  more  varied 

than  usual.  Engelmaun's  spruce  is  pretty  abundant,  especially  on  the 
shaded  southern  banks,  the  Douglas  fir  common  in  the  hilly  country, 
Abies  lasiocarpa,  is  rare.  The  scrub  pine  occurs,  though  rather  spai'ingly . 
A  juniper  (/.  Virginiana)  was  noticed  in  some  places  becoming  ai'boi-eal, 
attaining  a  height  of  twenty  feet,  with  a  diameter  of  trunk  of  fourteen 
inches,  and  rough  ropy  bark  like  the  cedar.  Aspen  poplar  abounds, 
and  tine  trees  of  the  balsam  poplai'  occur  along  the  shores.  White  and 
black  birch  occm*,  while  alders  and  willows  attain  a  tree-like  growth  on 
low  alluvial  points.  The  service-berry  reaches  in  some  places  a  height 
of  twelve  feet,  the  choke-cherry  gi*ows  as  a  shinib  on  sunny  slopes,  and 
thickets  of  the  high-bush  cranberiy,  heavy  with  fioiit,  were  found  in 
shady  localities.  On  September  16th  the  poplars  were  beginning  to 
turn  sensibly  yellow. 

ibiiitTof  ^  ^^^y  considerable  area  of  the  low  undulating  country  neai*  Fran9oi8 

niture.  Lake  lies  beneath  the  three  thousand  foot  contour  line,  a  great  part  of  it 
having,  perhaps,  a  mean  altitude  of  2,500  feet.  If  severe  summer  frosts 
do  not  occur,  this  region  should  be  useful  agriculturally,  and,  judging 
from  the  flora  alone,  I  think  there  can  be  little  doubt  that  most  of  it 
would  be  suited  at  least  to  the  growth  of  barley,  oats,  and  the  hai-dier 
root  crops.  The  soil  is  very  fertile,  and  the  country  in  general,  like  that 
about  Fraser  Lake,  well  suited  to  the  support  of  stock.    The  area  of  the 
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lower  undulating  and  level  country  in  the  neighbourhood  of  Fran9oib 
Lake  maj  be  estimated,  very  roughly,  at  about  200  square  miles. 

We  reached  Fort  Fraser  on  our  return,  on  the  afternoon  of  September  Reach  F'ort 
20,  and  after  making  the  necessary  arrangements  with  regaixl  to  supplies 
and  payment  of  Indians,  I  set  out  on  the  23rd  by  the  trail  to  Scuart 
Lake,  sending  Mr.  Bowman  in  a  canoe  to  examine  a  part  of  the  Nechacco 
south  of  Fort  Fraser,  where  coal  was  re|)orted  to  exist.  The  trail  from 
Fort  Fraser  to  Stuart  Lake  is  used  by  the  Hudson  Bay  Company,  and  is 
not  in  very  bad  oi-der.  Aocoixiing  to  my  track-sui*vey,  a  line  drawn  from 
Foi*t  Fraser  to  Fort  St.  James  on  Stuart  Lake,  runs  about  thirty  degrees 
east  of  true  north,  giving  the  lakes  a  relative  position  very  different 
from  that  which  they  are  made  to  occupy  on  the  published  maps.  The  TnJi  between 
distance  between  the  two  places  1  estimate  at  about  thirty  miles  in  a  stuwtukee. 
sti'aight  line.  By  following  a  north-eastward  course  from  Fort  Fraser, 
and  then  tuiiiing  north,  a  route  between  the  two  forts  could  be  made  over 
low  ground,  but  the  trail  running  directly  northwaixl  fix)m  Fort  Fraser 
gradually  rises,  skirting  for  a  few  miles  a  low  range  of  hills  on  the 
west,  and  then  ascending  more  rapidly  the  southern  slope  of  a  high  ridge 
which  runs  uqarly  east  and  west.  Aremai'kable  notch  or  gap  in  the 
crest  of  this  ridge,  called  the  Porte  d'Enfei*.  conducts  the  tmil  across*it,  at 
an  elevation  of  3,790  feet.  A  descent  is  then  made  to  the  valley  of  a 
brook  which  runs  westwai*d,  and  a  second  broad-topped  ridge  next  passed 
over  at  a  height  of  4,910  feet.  Both  these  are  covered  with  material  Boulder  day  »t 
resembling  the  boulder  clay  of  my  re2)ort  of  last  year,  and  holding  I'olled  * 
and  travelled  stones.  Gradually  descending  again  to  flat  country, 
Whool-tan  or  Kwa  Lake,  and  a  small  sheet  of  water  known  as  Chaz-kan 
are  passed,  and  the  shore  of  Stuart  Lake  reached  at  the  mouth  of  Sow- 
chee  Bi-ook,  a  rapid  stream  about  ten  feet  wide  by  six  inches  deep. 
Abies  loifiocarjya  is  quite  abundant  on  the  two  high  ridges,  while  well 
grown  Douglas  firs,  over  three  feet  in  diameter,  and  tall  stitiight  aspens 
occur  near  Stuart  Lake.  Its  southern  shore  is  bonlered  by  tiers  of  Moninee. 
moraine  mounds.  Little  land  suited  to  agriculture  oi^curs  on  this  ix)ute, 
but  the  low  country  to  the  east  is  seen  to  be  very  extensive,  and  appears 
to  have  a  fertile  soil. 

At  Fort  St.  James  we  found  in  Mr.  Gavin  Hamilton's  gai-den  fine  crop* »t Fort 
cabbages,  cauliflowers,  turnips,  beets,  carrots  and  onions,  gmwn  from 
seed  in  the  open  air  without  forcing.  Barley  and  i)otatoes  are  gi*own  on 
a  larger  scale,  for  use  in  the  fort.  In  his  flower  garden,  notwilhbtanding 
the  rather  severe  frost  of  the  evening  of  September  2Gth,  a  species  of 
mallow,  mignonnette,  a  mesembryanthemum,  portulaca  and  sweet-pea 
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were  still  flourishing.  On  the  evening  of  September  23rd,  a  light  flurry 
of  snow  was  experienced  on  the  high  ridges  above  mentioned,  but  fell  in 
the  fonn  of  rain  at  lower  levels. 

The  vicinity  of  Stuart  Lake  is  described  more  fully  by  yourself  in  the 
report  for  1875-76. 

On  the  2nd  of  October,  I  left  Fort  Fi-aser  with  two  Fi-aser  Lake 
Indians — Ja-sen  and  Be-ni-ta — to  descend  the  Lower  Nechacco  in  a  canoe 
to  Foi*t  George,  sending  the  pack  animals  by  the  trail  to  the  same  place. 
This  portion  of  the  river  flows,  for  the  most  part,  thix>ugh  a  low  fertile 
country,  no  high  hills  being  visible  in  any  direction.  It  offers  some 
geological  features  of  interest,  which  will  be  referred  to  elsewhei*e,  but 
need  not  occupy  much  time  in  its  geneml  description. 

About  a  mile  below  the  junction  of  the  Fraser  Lake  stream,  a  rather 
troublesome  stony  i^^pid  occm-s,  with  low  cliffs  of  basalt  at  the  sides. " 
Low  ferlile-looking  "land  bordera  the  river  for  six  miles  f]*om  the  same 
point,  when  the  stream  becomes  contracted  and  rapid,  and,  suddenly 
turning  north waixl,  breaks  thi-ough  some  low  rocky  hills.  Three  miles 
further  on  occure  a  second  rapid,  with  small  I'ocky  islets,  and  from  this 
jxjint  to  the  junction  of  the  Stuart  River — a  distance  of  thirty-one  miles 
in  a  straight  lino— the  river,  though  making  a  few  abrupt  •turns,  in  the 
main  pursues  a  pretty  direct  couree  through  a  fertile  country  generally 
wooded  with  poplar,  which  seldom  rises  fifty  feet  above  the  water  level 
on  the  upper  part  of  the  stream,  but  as  the  river  descends,  eventually 
appears  to  stand  about  100  feet  above  it.  Below  the  mouth  of  Sin-kul 
Creek,  however,  a  few  rounded  hills,  a  little  over  100  feet  in  height, 
occur  on  the  south  side. 

The  confluence  of  the  Stuart  and  Nechacco  Rivers  is  known  to  the 
Indians  as  Chin-lak.  For  nine  and  arhalf  miles  below  this,  the  oi-dinary 
fliit  country  borders  the  stream  on  both  sides,  several  lower  benches^ 
extending  between  the  river  and  the  general  level  of  the  plain,  generally 
with  rather  sandy  soil.  The  river  here  tui*ns  northward,  and  describes 
a  semi-circle  in  passing  through  a  low  range  of  rocky  hills,  on  the  east 
side  of  which  is  the  Isle  de  Pierre  Rapid,  one  of  the  worst  in  the  river. 
Frojn  this  place  to  the  mouth  of  the  Chilacco — a  distance  of  twelve  miles 
in  a  direct  coui'se — the  river  is  rather  crooked,  and  is  depressed  from  150 
to  200  feet  below  the  general  level  of  the  siu-face  of  the  country.  A  mile 
above  the  Chilacco  the  Na-tsen-kuz  or  White-mud  Rapid  is  formed  by  a 
projecting  bod  of  basalt,  underlain  by  soft  Tertiaiy  clays.  From  the  mouth 
of  the  Chilacco  to  Fort  George,  at  the  confluence  of  the  Nechacco  and 
Fraser — ten  miles— the  river  makes  double  this  distance,  in  a  great  loop, 
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with  many  minor  convolutions.    It  is  rapid  throughout,  and  in  many 
places  shallow. 

On  the  upper  part  of  the  Lower  Nocbacco  many  sections  of  the  fine  white  «iiti  an 
white  silts,  already  referred  to,  occur.  Below  the  mouth  of  the  Chilacco  **'^"*^^^  ****** 
these  do  not  continue  to  appear,  but  seem  to  blend  with  thick  beds  of 
rounded  shingle,  which  ai-e  shown  in  numerous  cliffs  at  the  convex  bends 
of  the  river,  and  in  one  place,  near  Fort  Greorge.  form  the  great  gravel 
cliff,  200  feet  in  height,  known  to  the  Indians  as  Uz-us-ki-whal-kla,  which 
is  mentioned  in  last  year's  report.  With  this  change  in  the  character  of 
the  deposit,  the  soil  appears  to  become  less  uniformly  fertile. 

At  Port  George,  wheat  and  grain  of  all  sorts  can  be  grown  successful l3\  Agriculture  »t 
Veiy  fine  and  large  potatoes  were  being  dug  at  the  time  of  my  visit,  and     ""        '^' 
on  October  10th  the  stalks  were  frost-killed,  with  the  exception  of  the 
lower  leaves. 

Having  paid  off  my  two  Indians,  I  waited  at  Fort  George  sevei-al  days  chiimcoo  vauej 
for  the  pack-train,  which  finally  arriving,  we  set  out  by  the  trail  down 
the  Chilacco  Eiver  for  Blackwater  Dep6t  and  Quesnel.  The  lower  part 
of  the  valley  of  the  Chilaceo  is  wide  and  flat-bottomed,  probably  aver- 
aging about  a  mile  from  rim  to  nm.  It  forms  a  great  trough  in  the 
generally  level  surface  of  the  countiy,  and  is  margined  by  abrupt  slopes, 
with  occasional  bare  bluffs  of  the  white  silts.  Some  pails  of  the  bott«>m- 
land  are  heavily  timbered  with  Douglas  fir,  Engelmann's  spruce,  and 
Abies  lasiocarpa^  tall  and  straight ;  the  two  former  often  reaching  a 
diameter  of  three  feet.  There  ai*e  a  good  many  extensive  patches  of 
open  grassy  land,  elevated  fi*om  five  to  ten  feet  above  the  river,  and 
covered  with  a  heavy  growth  of  grass,  from  four  to  five  feet  high  in 
places,  and  mixed  with  the  Heracleum  and  other  rank  weeds.  These 
flats  seem  to  be  more  or  less  subject  to  flood,  but  the  soil  must  be  veiy 
fertile.  At  occasional  intervals,  fine  groves  of  Cottonwood  are  found, 
the  trees  often  of  great  height,  and  sometimes  five  feet  in  diameter. 
Further  up,  the  valley  becomes  more  contracted,  especially  near  the  base 
of  the  Double-headed  Mountain,  there  averaging  probably  not  more  than  ooubio-headed 
half  a  mile  in  width.  The  surface  of  the  plateau  or  plain  above  is  formed  ^**^^"* 
of  the  disintegrated  material  of  the  white  silts,  and  which  bears  a  good 
growth  of  timber,  where  fire  has  not  passed. 

Above  the  Double-headed  Mountain,  the  river  valley  again  opens  out,  southern  edg« 
forming,  eventually,  a  wide  shallow  depression,  which  slopes  gradually  "  ^      *    * 
up  towards  the  high  country,  near  the  north  bank  of  the  Blackwater. 
The  white  silt  do^o  its  are  here  lost,  the  stony  boulder  clay,  with  its 
usual  appeai'ance,  again  coming  to  the  surface. 
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On  October  12th  the  poplai*»  were  here  quite  bare,  and  heavy  frost8 
occuri'ed  at  night.  The  DeviTrt  Club  (Echinopanax  harrida)  was  found  in 
Beveral  places  in  the  Chilacco  Valley,  indicating  a  gi^eat-er  rainfall  than 
usual  in  this  part  of  the  interior. 

We  arrived  at  QucHiiel  on  Octobei*  19th,  when,  after  having  made  the 
necessary  arrangemetits  with  regard  to  the  storing  of  our  tents  and 
equipment,  I  made  a  short  visit  to  Cariboo  with  Mr.  Bowman,  returning 
to  Quesnel  on  the  28th.  A  few  days  in  November — from  the  fii'st  to  the 
seventh — were  occupied  in  a  hurried  examination  of  the  Kamloops  and 
Nicola  valleys,  and  on  November  11th  Victoria  was  again  reached. 

Geological  Observations. 

It  will  be  obsoi'ved  that  the  region  to  which  most  attention  was 
devote<l  last  season  lies  between  latitudes  52°  SO' and  54°  10';  longitudes 
122°  50  and  126^  40  ;  the  object  being  to  acquire  at  least  an  appmxi- 
mate  knowledge  of  the  sti-ucture  of  some  15,000  square  miles  of  sui-face. 
The  explorations,  while  leiuling  to  some  important  results  in  regard  to 
the  mutual  relations  of  the  rocks  of  the  mainland  of  British  Columbia, 
have  introduced  some  new  elements  of  uncertainty,  which  the  country 
examined,  fmrn  its  wooded  and  diificult  character,  was  not  suited  to 
explain.  It  may  now,  however,  l)e  affirmed  with  considerable  certainty, 
that  the  rocks  caliinl  the  Porph^i'ite  series  in  last  year's  report-,  under- 
lie, pi*obably  conformably,  the  fossiliferous  series  of  Tatlayoco  Lake; 
and,  consequently,  bear  the  same  relation  to  the  Jackass  Mountain  bods 
of  the  preliminary  classification.  This  inference  is  chiefl}'  based  on  the 
fossils  discovered  on  the  Iltasyouco  River,  described  by  Mr.  Whiteaves 
in  an  appende<l  Note.  A  second  i)oint  of  interest  is  tlio  *  iscovery  of 
Fusidiua  in  the  Lower  Cache  Creek  limestones  of  Stuart's  Lake,  fixing 
a  horizon  of  great  importance  in  the  rock  series  of  the  country,  and 
correlating  these  with  the  wide-spread  FusuUna  limestones  of  other  parts 
of  the  West. 

These  and  other  points,  will,  however,  be  moi'e  fully  noticed  in  the 
following  pages,  in  which  the  rocks  observed  will  be  grouped,  as  far  as 
possible,  under  the  classification  already  adopted,  it  being  better  to  avoid 
change  in  nomenclature  till  many  |X)ints  yet  in  doubt  have  been  settled. 
It  should  also  be  premised  that,  in  some  instances,  considerable  doubt 
may  obtain  in  regaitl  to  the  relations  of  the  rocks  of  isolated  exposures ; 
but  in  all  cases,  while  classing  such  rocks  provisionally,  it  will  be 
endeavoured  to  retain  the  identity  of  the  locality ;  so  that  such  changes  as 
future  study  may  necessitate  may  be  made  without  their  re-examination, 
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No  new  faotH  of  importance  were  obtained,  in  the  region  examined, 
regaixiing  the  rocks  classed  as  the  Cascade  Crystalline  series. 

Lower  Cache  Creek  Series. — An  excursion  from  Fort  Fraser  to  Stuart  Lower  Owshe 

Creek  series. 

Lake,  with  the  special  object  of  ascertaining  the  relation  of  these  beds 
with  the  Mesozoic  series  to  the  west,  was  unsuccessful  in  this  respect,  as 
immediately  on  leaving  Fraser  Lake  the  surface  was  found  to  be  occupied 
by  Tertiaiy  volcanic  rocks,  which  continue  to  within  a  few  miles  of 
Stuart  Lake.  Three  miles  from  Stuart  Lake  by  the  trail,  and  on  the 
bank  of  Sow-che  Brook,  occui*s  a  small  but  pi'ominent  exposure,  referable 
with  little  doubt  to  this  formation.  The  rock  is  a  dark,  greenish-black, 
indui*ateJ  clay-slate,  with  rusty  joints.  This  is  the  nearest  exposure  to 
the  north-eastern  edge  of  the  basalts  in  this  place  ;  but  the  drift  for 
some  miles  southward  is  largely  composed  of  fragments  of  rocks  of  the 
same  series,  which  also  characterise  the  beach  of  the  south  shore  of  Stuart 
Lake. 

On  crossing  to  Fort  St.  James,  on  the  north-east  side  of  the  lake,  near  umj»gtone8  of 

Stuftrt  Lftke 

its  outlet,  the  massive  limestones  described  in  your  report  for  ISTS-TB, 
(p.  78)  are  met  with.  These,  from  the  south  shore,  appear  to  form  the 
entire  mass  of  the  mountains  along  the  north-east  border  of  the  lake, 
including  that  called  Pope's  Cradle,  which  rises  2,600  feet  above  it. 
This  mountain  is  known  to  the  Indians  as  Na-katl,  and  strikingly 
resembles,  in  its  form  and  general  freedom  from  forest  covering,  some 
of  the  limestone  peaks  of  the  Rocky  Mountains.  From  the  mouth  of 
Sow-che  Brook,  the  furthest  summits  of  the  limestone  range  of  which 
this  forms  a  part,  bear  N.  33°  W.,  at  an  estimated  distance  of  about 
forty  miles ;  and  if  the  map,  in  its  present  very  imperfect  form,  is  to  be 
at  all  trusted,  should  lie  between  Tremble  or  Cross  Lake,  and  Tacla  Lake. 
The  rocks  near  Fort  St.  James  are  chiefly  limestones,  of  varied',  and 
in  some  cases  very  peculiar  appearance,  but  these  are  interstratified  with 
cherty  siliceous  bands,  exactly  resembling  the  characteristic  quartzites  of 
this  series  elsewhere.  The  general  strike  is  N.  48®  W.,  and  the  beds  ai'c 
on  edge,  or  very  nearly  so.  The  limestone,  when  weathered,  is  generally 
pale-grey  to  nearly  white,  and  presents  rough  surfaces  from  the  promin- 
ence of  its  silicified  portions.  The  siliciflcation  has  in  some  places  affected  suidfied  layen. 
bands  following  the  stititification,  seveml  feet  in  thickness,  which  are 
often  bounded  above  and  below  by  sharp  lines  of  division  from  the  more 
calcareous  beds.  Some  of  the  silicified  layei-s  appear  originally  to  have 
been  sandstones,  in  which  silica,  penetrating  in  solution,  has  replaced  all 
calcareous  portions  and  filled  the  interstices.  Such  seldom  show  traces  of 
fossils.     Other  layers,  while  still  in  the  main  siliceous,  become  roughly 
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0*  porous  on  weathering,  from  the  removal  of  ciilcareous  matter,  which  here 

i.  constituteB  the  substance  of  the  organic  frngments.     In  the  limestone 

proper,  the  organisms  are  usually  themselves  silicified,  projecting  above 
the  surface  on  weathering ;  and  so  clear  in  many  instances  is  the  line 
between  the  wileareoiis  and  siliceous  belts,  that  the  tinger  may  actually 
be  laid  on  the  suiface  so  as  to  rest  at  one  side  on  calcareous  fossils  in 
a  silicious  matrix ;  on  the  other,  on  silicified  fossils,  in  a  matrix  of 
limestone.  In  some  part^  of  the  limestone  siliceous  blotches  also  ap^vear 
irregularly, 
iiated  In  certain  layers  the  limestone  itself  is  brecciated,  a  gmnular  calcareous 

bme. 

material  filling  the  crevices  between  more  compact  fragments  of  varied 
texture.  The  brecciation  has  probably  occurred  almost  contemporane- 
ously with  the  deposition  of  the  rock,  and  long  anterior  to  the  solfataric 
action  which  appeal's  to  have  caused  the  deposit  of  silica,  and  which  has 
resulted  in  the  infiltration  with  this  material,  over  great  areas,  of  thick 
masses  of  the  slaty  and  arenaceous  beds  of  the  formation  ;  and  the 
pi*oduction  in  these  and  in  the  limestones  of  innumerable  seams  of  quartz. 
The  quartz  veins  traversing  the  I'ocks,  however,  seem  to  contain  little 
or  no  gold,  for  in  some  pai'ts  of  the  shore  of  Stuart  Lake,  in  great 
measure  forme<i  of  quartz  fragments,  not  even  a  "  colour  "  of  gold  could 
be  found  on  washing. 

iin».  The  most  intei-estiug,  and  at  the  same  time  the  most  abundant  fossils 

contained  in  the  limastonc  are  the  Fusultnce,  already  referred  to.  The 
best  pi'eserved  specimens  of  this  fossil  agree  closely  with  those  from 
Shasta  County,  California,  called  Fusvlinn  rohusta  by  Meek.  Its  form  is 
about  the  same,  but  it  shows  transitions  towai'ds  the  typical  F,  c^ltn- 
drica.  The  length  of  the  largest  specimens  is  nearly  the  same  as  that 
given  as  the  maximum  of  F.  robusta,  but  the  breadth  of  these  best 
developed  examples  is  less  in  proportion.  Following  Dr.  C.  A.  White, 
however,  it  may  be  best  to  refer  all  these  forms  to  F.  cyUnJdrim,  as 
varieties,  in  which  Fusulina  may  have  been  as  prolific  as  most  modern 
Foraminifera. 

ine  The  fusuline  limestone  is  probably  the  most  certainly  fixed  pala^on to- 

logical  horizon  of  the  west,  and  has  been  recognised  from  the  Mississippi 
to  the  Pacific,  the  Arctic  coast  to  California.  The  nearest  known 
localities  of  the  fossil  to  that  of  Stuart  Lake,  are  those  in  the  Rocky 
Mountains  described  by  Dr.  Hector.  The  genus  Fusulina  is  chai^acteristic- 
ally  Carboniferous,  but  according  to  Lyell,  leaches  in  some  places  to  the 
Permian  formation. 

Great  numbers  of  discs  of  encrinal  columns  also  occur  in  the  Stuart 
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Lake  limestones  with  imperfect  specimens  of  a  coral  like  Alveolites.  A 
microscopical  examination  led  to  the  discovery  of  no  smaller  foraminifei*al 
organisms,  but  showed,  that  notwithstanding  the  perfect  preservation  of 
the  outwaixi  forms  of  the  Fusulinae,  their  more  miimte  internal  characters 
have  for  the  most  part  disappeared.  At  the  junction  of  the  calcareous 
and  siliceous  bands,  the  crystalline,  transparent  siliceous  matter  is  seen 
under  the  microscope  in  irregularly  scattered  blotches  in  the  less 
transparent  calcareous  matrix. 

Seven  miles  below  the  junction  of  the  Fi-aser  Lake  stream  with  the  ^J2??JS^*^ 
Nechacco,  rocks  referable  to  the  Lower  Cache  Creek  series  again  appear  i^w«f  Nechaooo. 
fix)m  below  the  Ternary  volcanic  products.  They  ai'e  fii*st  seen  at  a  small 
rapid  in  the  river,  as  hai'd  greenish  and  greyish-green  quartzites,  with 
blackish  slaty  beds ;  the  foimer  spotted  and  streaked  persistently  with 
darker  colours,  which  for  the  most  part  follow  irregular  crack  and  joint- 
age  lines.  The  strike  is  here  N.  23°  W.,  the  strata  being  vertical  or  vory 
nearly  so.  Four  miles  furtlier  down  the  river  ai*e  several  exposures  of 
dark,  banded  quartzites,  with  schistose  beds,  softer,  and  containing  enough 
anthi'acitic  carbon  to  render  them  bright.  These,  and  the  associated 
quartzites,  very  much  resemble  tlie  rocks  near  Blackwater  Bridge, 
described  in  last  year's  report,  (p.  249)  The  beds  are  all  nearly  vertical, 
with  strike  varying  from  N.  3°  W.,  to  N.  18^  W. ;  the  latter  being  the 
most  general.  No  further  exposures  of  rocks  of  this  age  occur  on  the 
Lower  Nechacco,  and  the  region  in  which  the  thick  limestones  of  Stuart 
Lake  would  be  expected  to  appear,  is  covered  with  Tertiary  and  Drift 
deposits. 

Tlie  Fra: itjr  Eiver,  from  the  mouth  of  the  Nechacco  to  Quesnel — seventy  Fraser  between 

Fort  Geoff^ 

miles — though  examined  with  youi'self  in  the  autumn  of  ISTS,  has  not  w»d  Quesnei, 
yet  been  reported  on  ;  and  as  the  rocks  seen  on  the  Nechacco  i*un  across 
the  intei-vening  country  and  reappear  on  the  Fraser,  it  may  be  well  to 
describe  briefly  the  exposures  on  the  latter. 

At  the  great  bend,  eleven  miles  above  the  mouth  of  the  Blackwater, 
beds  of  the  Nechacco  seiies,  shortly  to  be  described,  are  found  A  short 
distance  lower  down,  these  are  complicated  by  the  appearance  of  a  great 
mass  of  diorite  of  uncertain  origin ;  beyond  which  rocks  of  the  Nechacco 
series  again  appear,  and  are  then  succeeded  about  six  miles  above  the 
Blackwater,  by  blackish  and  bluish-black  glistening  shists,  more  metamor- 
phosed than  the  rocks  previously  seen,  but  not  differing  very  much 
in  textui'e  from  them.  The  nature  of  the  junction  of  the  two  series  was 
not  observed,  but  the  strikes  are  parallel.  In  descending  the  stream, 
similar  thin-bedded  rocks  ,more  or  less  silky  and  occasionally  talcose,  con- 
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tinue  to  near  the  head  of  Cottonwood  Cafion,  eight  miles  below  the  Black- 
water.  At  the  lower  end  of  the  eallon  the  roclo*  are  thin-bedded,  jflinty 
quai'tzites  and  schists,  much  contorted  and  weathering  yellow,  alter- 
nating with  darker,  often  bluinh-black  layers.  These  rocks  ai*e  evidently 
of  the  Lower  Cache  Creek  series,  but  agree  in  their  strike  with  those 
last  descnbod.  They  are  seen  in  several  other  places  between  the 
caiion  and  (iuesnel,  and  at  the  latter  place,  below  Tertiaiy  beds.  The 
silky  and  chloritie  schists  resemble  tlie  gold  rocks  of  Cariboo,  and 
probably  represent  them,  but  seem  to  adhere  to  the  Cache  Creek 
beds  so  closely  that  they  have  been  united  on  the  map  under  a  single 
colour. 
^jgy^*«  Porphyrite  Series, — The  most  interesting  and  tj-pical  sections  of  these 

i^ocks  examined  last  summer  are  those  in  the  vicinity  of  the  Iltasyouco, 
and  Islaho  or  Salmon  Rivei's.  The  i*ocks  here  seen  represent  those  de- 
scribed hist  year  on  Tatlaj'oco  Lake,  and  though  they  have  not  been 
again  observed  in  contact  with  the  upper  arenaceous  and  conglomerate 
beds  of  the  Tatlayoco  Lake  sections,  the  discovery  of  fossils  on  the  Iltas- 
youco River  of  a  horizon  close  to,  though  probably  lower  than  that  of  the 
Jackass  Mountain  gi'oup,  together  with  additional  evidence  tending  to 
show  the  blending  of  the  ordinary  a^^ueous  sediments  of  the  upper 
part  of  the  Jackass  Mountain  series  with  the  igneous  pi*oducts  of  the 
Porphyritc  series,  leaves  little  room  for  doubt  that  the  latter  is  the 
downward  continuation  of  the  former,  and  that  the  whole  constitutes 
a  formation,  bridging  to  some  extent  the  gap  ordinarily  found  between 
the  Cretaceous  and  Jurassic.  During  the  past  season,  doleritic  and 
somewhat  basic  rocks  have  been  found  to  occupy  a  more  prominent 
place  in  some  partw  of  the  Porphyi'ite  series  than  previously  observed,  but 
Nomencuture  of  ^  representing  its  mast  marked  characteristic  the  name  Porphyritc  may 
foniiftUona.  g^j^  |j^  I'ctained,  till  more  complete  knowledge  of  the  extent  and  relations 
of  the  beds  are  obtained.  It  appears  safer,  in  the  necessarily  some- 
what disconnected  examination  of  an  extensive  temtory  like  British 
Columbia,  to  appl}'  local  names  whei*e  convenient,  even  at  the  risk  of 
appearing  to  complicate  the  subject,  rather  than  to  attempt  at  first  to 
formulate  the  rocks  too  rigidly  under  a  few  classes.  The  gradual 
elimination  of  these  ft'om  ordinaiy  use  will  follow,  as  facts  by  which  a 
complete  palajontological  classification  can  be  formed,  are  accumulated. 
On  passing,  in  the  vicinity  of  the  Salmon  and  Iltasyouco  Eivei^s,  from  the 
region  underlaid  by  basalt,  with  its  generally  plateau-like  character,  to 
that  of  the  older  volcanic  ixxiks  of  the  Porphyrite  series,  the  surface  is 
found  to  assume  a  "  lumpy  "  and  iiregular  appearance,  locally  character- 
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istic  of  these  rocks.  The  district  is,  for  the  most  part  densely  forest- 
clad,  but  little  knolls  or  abrupt  rocky  hills  of  rock  very  frequently  pro- 
ject through  the  vegetable  mould  and  mossy  covering.  These  continue 
to  increase  in  importance  on  approaching  the  eastern  base  of  the 
Cascade  or  Coast  Eunge,  and  eventually  rise  to  form  the  rugged  and 
rocky  hills  which  here  form  its  flanking  ridges. 

The  best  section  of  the  Poi'phyrite  series  obtained,  was  measui'ed  in  fjJ^S?^*^* 
the  forest  north  of  the  Salmon  River  Fall,  described  on  page  28.  The  ^^^ 
rocks  are  not  continuously  exposed,  but  are  generally  seen  at  ft^equent 
intervals.  The  lowest  observed,  is  a  rough  feldspathic  breccia,  of  which 
the  paste  is  greyish,  and  holds  angular  and  irregular  fragments  of  com- 
pact feldspathic  rock,  generally  of  pale  tints,  and  sometimes  several 
inches  in  diameter.  Occasional  small  rounded  pieces  were  also  seen, 
which,  when  freshly  exposed,  are  almost  as  soft  as  wax,  but  eventually 
become  somewhat  hanier.  Some  of  the  more  compact  felsitic  fragments 
are  marked  with  fine  twisted  lamination  surfaces,  in  a  peculiar  manner. 
Above  this  is  a  considerable  thickness  of  dark,  blackish-grey  hornblende- 
porphyrite,  with  pale-grey,  imperfectly-formed  feldspar  crystals,  and 
black  hornblende.  These,  together,  constitute  a  thickness  of  about  180 
feet.  Next  in  order  is  a  dark  purplish  poi'phyritic  rock,  which  must 
have  been  a  volcanic  ash  of  fine  grain,  but  is  now  very  compact.  Above 
this  is  a  grey-green  porphyrite,  with  mther  large  glimmering  crystals 
scarcely  distinguishable  in  tint  from  the  matrix.  This  is  overlaid  by  a 
fine-grained  grey  rock,  resembling  a  diorite,  but  probably  a  diabase — 
of  a  type  common  in  these  rocks,  and  moi*e  fully  described  on  a  subse- 
quent page — ^above  which  is  another  bed  of  breccia,  probably  neai*  200 
feet  in  thickness,  the  lower  pa!'t  resembling  that  already  described, 
while  above,  in  some  layers,  the  fragments  become  more  or  less  per- 
fectly i-ounded,  as  if  by  water  action,  and  the  matrix  shows  gi'een 
cupreous  stains.  Overlying  the  last,  235  feet  of  the  section  is  repre- 
sented by  poi-phyi'ites,  seen  in  a  few  places  only,  but  vaiying  from  grey 
to  purple;  those  of  the  latter  tint  foiTning  a  hai*d,  finely  granular  rock, 
in  which  feldspar  ciystals  are  often  scarcely  distinguishable.  The  next 
240  feet  shows  in  two  places  dolerite,  or  diabase,  of  the  usual  character; 
over  which  comes  greyish  compact  felsite,  with  some  hornblendic 
blot<lies,  succeeded  by  a  blackish  dioi-ite.  Above  the  last,  a  thickness 
of  9.'0  feet  is  built  up — as  far  as  the  exposures  allow  the  composition  to 
be  a  certained — of  dai'k  porphyrites  and  felsites,  sometimes  very  fine- 
grained, with  one  bed,  near  the  top,  of  a  rather  remai'kable  character. 
This  appears  to  be  a  tuff,  of  a  kind  not  uncommon  in  the  Tertiary 
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series,  but  here  much  altei'ed.  The  raasw,  which  is  yellowish-grey  in 
colour,  and  still  somewhat  poi-ous,  is  traversed  in  all  directions  by 
irregulai*  blackish  streaks,  and  holds  occasional  compact  feldspathic 
fragments,  with  small  scattered  pinkish  feldspar  crj'stals. 

The  total  thickness  of  the  i-ocks  included  in  this  section  is  about  2,290 
feet.  No  beds  like  oi-dinary  aqueous  sediments  were  observed,  and 
scai'coly  any  evidence  of  water  action,  greater  than  that  required  to 
spread  out  those  materials  which  must  originally  have  been  volcanic 
&shes  or  tuffs.  Nearly  all  are  more  or  less  calcareous.  The  vock» 
of  this  series  seen  at  other  places  on  this  part  of  the  Salmon  River, 
ai*e  very  similai*  in  character.  Seven  miles  below  the  cmssing  of  the 
Indian  trail,  the  rock  is  seen  in  several  places  near  the  river,  with 
a  general  dip  of  S.  61°  W.  <  35°.  The  beds  are  greenish  and  gre^'ish- 
green  porphy rites  and  breccias.  Five  miles  further  down  the  river, 
and  not  far  from  the  base  of  the  measured  section,  the  lowest  rock 
seen  (station  3,483,  C.  P.  11.  S.)  has  a  pale,  reddish  feldspathic  base, 
speckled, — apparently  by  the  decomposition  of  particles  of  pyrites 
— blotched  with  larger  crystals  of  yellowish  feldspar,  and  containing 
scattered  quartz  crystals,  which  differ  from  those  of  oixiinaiy  granites, 
and  resemble  those  of  quartz-porphyry  in  having  developed  their 
crystalline  form  irrespective  of  the  minei'als  of  the  matrix.  There  are 
also  a  few  small  scales  of  talc  imbedded  in  a  similar  manner.  Whether 
this  i*ock  forms  an  intnision,  or  is  an  altered  material,  I  was  unable 
satisfactorily  to  determine;  but  resting  on  it,  at  the  foot  of  a  little  i*apid, 
is  a  very  compact,  dull-red  feldspathic  rock,  with  small  white  feldspar 
crystals  porphyritically  imbedded,  which  dips  S.  46°  W.  <  30°,  and  is 
followed  in  ascending  oi-der  by  a  considerable  thickness  of  por^jhyrites 
of  varied  tints,  and  feldspathic  breccias.  In  one  of  the  latter  was  found 
a  small  black  cherty  fragment,  resembling  the  quartzite  of  the  Lower 
Cache  Creek  group,  and  distinctly  rounded  by  water  action. 

At  the  Salmon  Eiver  Fall,  the  rock  is  a  homogeneous  grey-green 
porphyrite,  with  glimmering  feldspar  crystals,  scarcely  distinguishable 
from  the  base  except  in  certain  lights.     The  dip  is  N.  34°  W.  <  70°. 

The  narrow  point  at  the  junction  of  the  Iltasyouco  and  Salmon  Eivers, 
at  the  water's  edge  is  composed  of  a  rock,  which,  though  containing 
no  quai'tz  crystals,  otherwise  much  resembles  that  described  above  as 
elsewhere  forming  one  of  the  lowest  in  the  section.  The  matrix  as 
before,  is  a  feldspar  of  a  dull  pale-pink  tint,  and  is  minutely  speckled 
with  a  dark  mineml,  which  may  be  hornblende.  Scattered  through  it 
are  large  pale-greenish  crystals,  which  show  the  striation  characteristic 
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of  triclinic  feldspars,  and  are  associated  •with,  and  sometimes  penetrated 
by,  smaller  dark-green  crystals,  pi^obably  hornblende.  The  rock  is 
laminated,  the  planes  appearing  to  represent  the  true  dip,  and  agreeing 
very  nearly  in  direction  with  that  of  the  neighbouring  exposui-es,  which 
distinctly  belong  to  the  Porphyrite  series.  I  am  in  doubt  whether  to 
look  upon  this  rock  as  forming  a  part  of  the  Poiphyinte  series,  or  of  an 
inferior  gi*oup  of  rocks,  or  possibly  representing  an  inti*usion.  As  a 
similar  matenal,  however,  is  associated  with  the  porphyrites  in  other 
locjilities,  without  showing  any  additional  reason  for  accepting  either  of 
the  following  alternatives ;  and  as  rocks  apparently  transitional  in 
character  between  this  and  the  less-altered  sediments  and  flows  of  other 
parts  of  the  region  occur,  I  am  inclined  to  believe  that  it  has  been 
produced  by  the  exceptionally  perfect  crystallization  of  a  bed,  perhaps 
suited  by  its  composition  for  easy  metamorphism. 

Overlying  this  rock,  apparently  on  all  sides,  are  dull  purple  por. 
phyrites  resembling  those  already  described  in  several  localities,  but 
here  holding  little  masses  of  white  calcite,  which  have  probably 
originally  filled  amygdaloidal  cavities,  but  ai'e  now  shapeless. 

A  mile  and  a-half  from  the  mouth  of  the  Iltasyouco,  is  the  fall  already  Rocks »t 
descnbed,  at  which  is  a  fine  exposure  of  close-grained  bluish  felsites, 
generally  rather  thick-bedded,  and  seldom  showing  much  poi'phyritic 
structure.  The  total  thickness  of  beds  of  this  character  here  exposed 
must  be  over  150  feet.  In  one  place  only,  near  the  top  of  the  section,  is 
a  little  fine  breccia  seen.  These  beds,  though  considerably  disturbed  a 
short  distance  above  the  fall,  are  very  regular  in  its  vicinity,  with  adipN. 
6**  E.  <  18°  ;  and  are  probably  much  higher  in  the  series  than  those  last 
described.  Below  the  fii-st  leap  of  the  fall,  a  bi-oad  even  stratification- 
smface,  sloping  at  the  above  angle,  is  exposed.  It  is  indented  in  many 
places  with  little  pits,  nearly  circular  in  outline,  and  from  half  an  inch  to 
an  inch  in  depth,  almost  resembling  the  bonngs  of  a  lithodomous 
mollusc,  but  probably  caused  by  the  weathering  out  of  softer  concretions, 
— ^perhaps  calcareous.  Fossils  also  occur,  though  quite  sparingly.  A  F<wii». 
tine  impression  of  an  ammonite  was  seen,  but  so  imbedded  as  to  bo 
impossible  to  break  out;  also  casts  of  Beltmnites,  a  Finna,  and  an 
InoceramuS'  The  lithological  character  of  these  rocks  is  more  minutely 
described  on  a  following  page. 

No  good  exposures  occur  near  the  river,  for  about  three  miles  above 
the  fall,  when  the  rocks  are  again  well  shown  for  some  distance.  •They 
were  here  minutely  observed,  and  measured,  and  were  found  in  certain 
bands  to   be   highly  fossiliferous.      The   beds,   as    a    whole,   may   be 
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described  iis  compact,  bluish  and  greenish-grey  felstones,  often  por- 
phyritic  with  small  imbedded  crystals,  and  all  apparently  composed 
of  volcanic  material,  which  must,  however,  have  been  a  very  fine  mud 
DescripUonof  in  some  cases.  A  bed  of  fine-gmined  diabase  is  th«  highest  in  the 
induding  fossils,  series,  and  overlies  by  a  few  feet  only,  the  bed  in  which  fossils  were 
first  discovered.  The  rocks  are  all  more  or  less  calcareous,  including 
the  diabase,  and  some  bands  ai-e  so  highly  charged  with  lime  that  they 
might  almost  be  called  impure  limestone.  In  most  cases,  however, 
the  calcareous  matter  fills  small  irregular  cavities,  which  form  minute 
pits  and  holes  on  weathered  surfaces.  The  bedding  in  generally  very 
perfect,  though  the  beds  ai*e  often  thick;  but  some  layers  are  only  a 
few  inches  in  thickness,  and  occasionally  even  shaly.  Where  large 
bedding-surfaces  are  exposed,  the  uniform  character  of  the  deposit  is 
appai'ent,  and  in  at  least  one  case,  the. surface  is  so  shaped  as  to  imply 
the  action  of  flowing  water,  though  the  rippling  has  no  determinate 
direction.  One  of  the  beds  holds  large  nodular  masses,  which  blend  at 
the  edges  with  the  porphyritic  matrix,  but  are  much  more  calcareous,  and 
include  well  preserved  fossils.  The  lithological  transition  from  these  rocks, 
to  those  more  distinctly  ciystalline  and  clearly  volcanic  in  origin,  is  so 
complete,  that  there  would  be  no  reason  to  doubt  that  they  belong  to 
a  single  series,  even  without  the  evidence  afforded  by  sti'atigraphy, 
though  without  such  transition  some  of  them  might  almost  be  called 
metamorphic  clay-stones.  Their  resemblance  to  some  rocks  called  blue 
quai'tzites  in  the  Tatlayoco  Lake  section  of  last  year  is  also  close.  The 
general  direction  of  dip  may  be  stated  as  N.  36°  E.,  at  an  average 
angle  of  35°,  which  would  place  these  beds  fur  above  those  at  the 
Iltasyouco  Fall.  Thei*e  can  be  little  doubt  but  that  this  section  is 
altogether  higher  in  the  series  than  that  measured  north  of  the  Salmon 
Eiver  Fall,  though  what  the  extent  of  the  gap  may  be,  remains  unknown. 
The  two  may,  however,  to  give  an  idea  of  the  alternation  of  beds  in  this 
formation,  be  arranged  together  in  one  scheme  as  follows.  The  upper 
section  was  measured  with  a  tape,  the  lower  by  pacing.  The  beds 
follow  in  descending  order. 

The  total  thickness  in  both  sections  is  nearly  correct,  though  that 
assigned  to  each  particular  bed  may  not  always  be  so,  as  the  precise 
divisions  were  not  often  seen. 


nsT. 


^iMsnred  1,  Fine-grained  grey-green  diabase,  with  an  intercalated  bed  of  blackish, 


shaly,  feldspathic  rock   36 

2.  Blackish  homblendic  (7)  porphyrite 64 
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PUT. 

3.  Compact  bluish  porphyritc.    Fossiliferous. 

4.  Ck>mpact  bluish  feldspathic  rock.    Fossiliferous. 

5.  Compact  bluish  feldspathic  rock.    Surface  ripple-marked. 

6.  Finely  spotted,  bluish,  feldspathic  rock. 

7.  Compact  bluish  rock.    Fossiliferous.  >      432 

8.  Oreyish  and  pale  greenish-grey  feldspathic  rock,  with  cal- 

cmreons  bands  and  nodules.    Many  fossils. 

9.  Compact  grey  feldspathic  rock. 

10.  Dark  greeniah-grey  feldspathic  rock.    A  few  fossils. 

531 
(Gap  of  unknown  extent.) 

11.  Dark  porphjnrites  and  felsitcs,  with  the  altered  tuff  bed 280 

12.  Porphyritefl,  and  concealed 670 

13.  Blackish  diorite  (7) 55 

14.  OrejriBh  felsite 100 

15.  Dolerites  or  diabases  (in  part  concealed) 240 

16.  Porplish  porphjrritc  (in  part  concealed) 235 

17.  Breccia 200 

18.  Diorite  (7) 30 

19.  Gk'ey,  and  purplish  porphyrites 300 

20.  Hornblende  porphyritc 130 

21.  Breccia ^ 50 

2,290 

The  ic^neral  feataros  of  the  distribution  of  thene  rocks  about  the  junc-  Geiieni 

diiteibuUoB  r4 

tion  of  the  Salmon  and  Iltasyouco  appear  pretty  simple.    The  Salmon  rocia. 
Biver,  though  somewhat  tortuous,  seems  to  follow  the  bi-oken  crest  of  an 
anticlinal  which  runs  a  little  south  of  west.    The  Iltasyouco,  on  leaving 
8i-gat-lat  Lake,  flows  almost  due  south  to  the  Salmcm  River,  joining  it 
nearly  at  right  angles.     In  the  intei*vening  angle  the  beds  to  the  south 
dip  away  from  the  Salmon  Elver  anticlinal,  and  then   bending  north- 
weHtward,  run  obliquely  across  the  Iltasyouco.    Si-gut-lat  Lake,  to  the 
north,  lies  in  a  valley  parallel  to  that  of  the  Salmon  River,  while  the 
trough-like  valley  of  the  Iltasyouco  unites  them.    At  the  spot  already  stmctur* 
referred  to,  at  the  junction  of  the  two  rivers,  very  distinct  crack  or  ^Se;^''^ 
jointage  lines  traverse  the  rocks  in  t^vo  main  directions — about  N.  21° 
E.,  and  S.  69°  E.  respectively.    The  latter  appear  to  follow  the  anticlinal 
azis^  while  the  former  are  part  of  a  tran8vei*se  series,  which  have  defined 
the  course  of  the  Iltasyouco,  and  are  again  seen  on  a  large  scale,  with 
exactly  the  same  course,  at  the  gorge  of  the  fall. 

The  sections  are  not  such  as  to  allow  the  actual  measurement  of  the 
series,  as  a  whole,  but  taking  all  the  local  circumstances  into  account, 
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Total  thicknesB 
of  series. 


Rodcenear 
Hatty  Lake. 


InUvsive 
granite. 


Much-altered 
Porphyritee. 


I  scarcely  hesitate  to  affinn  that  it  must  approach  10,000  feet  in 
thickness. 

The  i*ocks  forming  hills  on  the  north-west  side  of  Si-gut-lat  Lake,  from 
their  colour  and  appearance,  no  doubt  belong  to  the  Porphyrite  series. 
Circumstances  did  not  permit  their  examination,  but  I  am  indebted  to 
Ml'.  W.  B.  Ross  for  several  fossils  found  loose  in  this  vicinity. 

South  of  the  Salmon  River,  on  the  Indian  trail  between  Hatty  and 
Tanyabunkut  Lakes,  rocks  of  this  series  again  rise  above  the  basaltic 
flows,  forming  broken  hills  about  Hatty  Lake,  and  a  ridge  which  runs 
westwaixi,  and  approaches  Salmon  River.  The  most  prominent  rock 
here  is  a  volcanic  breccia  with  a  dip  S.  41°  W.  <  20°. 

The  rocks  about  Tanyabunkut  Lake  are  of  the  Tertiary  volcanic  series, 
but  at  its  lower  end  is  a  group  of  low  rounded  hills,  looking  white  from 
a  distance,  and  composed  of  granite,  which,  on  account  of  its  association 
with  the  porphyrites,  should  be  mentioned  here.  The  mjiss  is  of  con- 
siderable extent,  and  is  evidently  intrusive,  not  only  from  its  mineral- 
ogical  similarity  with  other  similar  rocks  of  which  the  relations  are 
clearly  seen,  but  also  from  the  fact  that  it  contains  angular  fragments 
of  dioritic  and  feldspathic  rocks  pi*obably  derived  from  the  Porphyrite 
series.  The  rock  is  a  syenitic  granite,  of  medium  gi*ain,  and  grey  coloui*^ 
with  two  species  of  feldspar — probably  orthoclase  and  oligoclase — black 
hornblende,  and  occasional  scales  of  dark  mica.  It  woukl  form  a  good 
building  stone,  but  is  probably  too  much  jointed  to  be  quarried  in  largo 
blocks. 

In  continuing  to  approach  the  Salmon  House  by  the  trail,  i-ock  in 
place  does  not  appear,  but  granite  ceases  to  prejx)nderate  among  the 
loose  rock  fragments,  and  is  replaced  by  greyish,  and  greenish  dioritic 
and  feldspathic  rocks,  of  the  Porphyrite  scries.  The  next  rock  seen  in 
hUu  is  a  fine-grained,  dark  porphyrite,  perhaps  containing  enough  horn- 
blende to  allow  it  to  be  classed  as  a  diorite. 

About  a  mile  and  a-half  further  on,  considerable  exposures  of  reddish 
granite-like  rocks  ai*e  seen.  On  closer  examinatiim,  however,  one 
vai'iety  of  these  rocks  is  found  to  resemble  that  described  from  the 
mouth  of  the  Iltasyouco  in  every  respect,  save  its  genei-ally  reddish 
tint.  In  a  second  variety,  closely  allied  to  the  last,  the  base  is  more 
coai-sely  crystalline  and  of  flesh-red  colour,  while  the  porphyritically 
imbedded  feldspar  crystals  are  pale  yellowish-red.  These  rocks  have 
no  apparent  stratiflcation,  but,  I  am  inclined  to  believe,  are  closely 
connected  with  the  Poi'phyrite  series,  and  even  probably  a  more  altered 
portion  of  it. 
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No  rocks  are  seen  between  this  place  and  the  steep  bill  above  the  Rocks  near  the 

-,  -  _-  Salmon  House. 

Salmon  House— about  two  miles.  In  the  neighbourhood  of  the  Salmon 
House,  and  on  the  Tahyesco,  near  its  confluence  with  the  Salmon  River, 
though  situated  well  within  the  eastern  border  of  the  Coast  Range,  all 
the  rocks  appear  to  be  referable  to  the  Porph}Tite  Herios,  the  contact  of 
which  with  the  Cascade  Crystalline  i-ocks  proper,  must  lie  further  down 
the  Salmon  River,  and  was  not  observed ;  the  hills  and  mountains,  as 
far  off  as  their  characters  are  distinguishable,  appear  to  bo  of  similar 
rocks.  They  consist,  broadly,  of  greyish  to  greyish-red  porph}Titos, 
with  compact  felstones,  passing  over  tiirough  intermediate  varieties  into 
diabases  aiid  probably  also  dolerites  and  diorites,  which  are  sometimes 
porphyritic,  and  occasionally  spotted  and  blotched  in  such  style  as  to 
point  to  concretionary  action,  or  original  amygdaloidal  structure.  On  RocIm  on 
the  Tahyesco,  near  the  Indian  bridge,  these  rocks  are  vertical,  with  a  strike 
of  S.  36®  W.,  and  are  beautifully  shown  where  worn  smooth  by  the  river. 
Across  the  stream,  and  further  up  it,  they  form  cliffs  several  hundred  feet 
in  height,  and  fVom  the  vertical  position  of  the  beds,  combined  with 
jointage  structure,  present  sometimes  an  almost  columnar  appearance, 
at  a  distance  simulating  basalts.  The  beds  are  generally  from  about  a 
foot  to  six  or  ten  feet  thick,  and  show  a  tendency  to  irregularity  in  this 
respect,  sometimes  thinning  out  abruptly  in  one  direction.  Thej'  .seem  to 
have  been  for  the  most  part,  or  entirely,  igneous  flows,  and  have  not 
been  water-bedded.  In  fine  contrast  to  these  dark  rocks  are  irregular  onmitodykea. 
masses  and  dykes  of  bright-red  granite,  generally  lenticulai*,  and  often 
including  evident  fragments  of  the  surmunding  rocks.  The  granite  is 
composed  of  flesh-red  feldspar  and  white  quartz  in  nearly  equal  propor- 
tion, with  sparsely-scattered  irregular  mica  crystals.  An  intrusive  rock, 
with  compact  grey  felsitic  base,  and  isolated  perfectly  formed  pink 
feldspar  crystals,  occurs  in  thinner  dykes,  and  may  be  a  material  similar 
to  the  granite,  but  cooled  under  different  conditions.  In  the  immediate 
vicinity  of  the  building  called  by  the  Indians  the  Salmon  House  or  Yel- 
tas,  the  rocks  are  broken  and  complicated  by  a  granitic  intrusive  mass, 
the  existence  of  which,  no  doubt,  has  to  do  with  the  fall  which  here 
occurs  in  the  river,  and  is  utilised  bv  the  Indians  in  their  salmon 
fishery. 

In  following  the  Indian    trail   southward  from   Tanyabunkut  Lake  junction  of 
toward  the  Bella  Coola  Valley,  and  then  turning  westward,  (as  described  JjjJj^JJ^*^ 
in  a  previous  page  under  date  July  13,  14,  15,)  one  travels  in  a  wide  ^^^^' 
valley  between  the  Tsi-tsutl  Range  and  eastern  flanks  of  the  Coast  Range, 
pearly  following  the  line  of  junction  of  the  Tertiary  volcanic  rocks  of  the 
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former,  and  older  rocks,  which  may  all  belong  to  the  Porphyrite 
series.  In  some  places,  however,  these  older  beds  are  so  much  altered 
and  schistose  as  to  cause  some  doubt  as  to  whether  a  portion  should  not 
be  referred  to  the  Cascade  Crystalline  series,  but  no  line  can  be  drawn 
between  these  and  the  more  typical  rocks  of  the  Porphyrite  formation. 
All  the  rocks  are  much  disturbed,  though  preserving,  as  a  whole, 
northerly  and  southerly  strikes.  Granitic  intioisions  are  common,  and 
in  some  places  important.  The  rock  is  generally  pale-reddish  in  colour, 
very  often  homblendic,  and  sometimes  scarcely  contains  any  mica. 
Along  the  southern  slope  of  the  Tsi-tsutl  Eange,  the  line  between  the 
basaltic  and  other  Tertiary  flows,  nsing  in  successive  terrace-like  steps, 
and  the  more  rugged  and  broken  sui*face  of  the  porphyrites,  is  very 
clearly  marked,  and  the  niost  distant  view  of  the  mountains  enables  one 
to  distinguish  between  the  two  formations.  The  older  volcanic  series 
consists  of  more  or  less  comjmct,  greyish,  greenish  and  purplish  felsites 
and  porphyrites,  with  occasional  beds  which  ai"e  either  fine-grained 
diorites  or  dolerites.  In  one  locality,  a  considerable  thickness  of  brecci- 
ated  material  was  obseiTcd,  but  in  most  cases  it  is  almost  impossible  now 
to  tell  which  beds  have  been  originally  molten,  and  which  composed  of 
ashy  fragments  or  tuffs.  These  beds,  with  general  north-westward  and 
south -oast  wai*d  strikes,  are  tilted  at  high  angles,  in  some  places  exceeding 
fifty  degrees.  The  mountains  to  the  northern  rim  of  the  Bella  Coola 
Valley  are  composed  of  similar  rocks,  which,  no  doubt,  also  appear  in 
the  sides  of  that  wonderful  depression. 

The  following  is  a  detail  of  the  more  minute  charactei*s  of  some 
typical  rocks  of  the  Porphyrite  series,  as  ascertained  mici'oscopically  and 
before  the  blowpipe. 

Iltasycmco  Fall. — Fine  bluish  felsite,  with  conchoidal  fi*acture,  holding 
scattered  cubes  of  pyrites  a  line  in  diameter.  Holds  fossils,  as  before 
descnbed ;  is  beddc»d,  and  probably  represents  a  fine-grained  ash  rock. 
Fuses  under  the  blo^vpipe  to. a  grey  porous  glas!=».  Base  finely  granular, 
clouded,  rather  opaque,  with  scattered  transparent  feldspar  crystals, 
which  are  brought  out  moro  clearly,  together  with  many  before  invisible 
by  the  polariscope.  Small  grains  of  magnetite.  Feldspar  crystals 
evidently  formed  during  metamorphism  and  not  mechanically  included. 

lltasyouco  River. — (No.  9  in  section.) — Material  forming  roughly  lenti- 
cular nodules,  in  beds  of  indurated  volcanic  ash  (porphyrite).  Highly 
calcareous ;  fuses  readily  before  blowpipe.  Base  resembles  the  last  and 
next  described,  but  with  a  large  projx)rtion  of  calcareous  matter,  ren- 
dering the  whole  more  transparent.      Small   fragments  of  shells  and 
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other   organisms,    including    chambers  of   foraminifera    and    perhaps 
crinoids. 

Si-^t-iat  Lake. — Grey  porphyrite,  holding  fossils  as  above  described.  si-gut-iatLi 
An  ash  rock.     Fuses  on  the  edges  to  a  grey  glass.     Bix)wnish  opaque 
granular  base,  with  large  feldspar  crystals,  and  masses,  not  evidently 
crystalline.     Many  of  the  crystals  have  been  bi-oken  and  imbedded  as 
thejr  are  now  found.     Part,  at  least,  of  oi-thoclase  feldspar. 

Tahyesco  River,  mar  Salman  House. — A  grey  iKirphyritej  probably  iWiyescoRi 
altered  trap.  "With  the  blowpipe  fuses  easily.  Base  granular,  but  dif- 
fering from  that  of  those  above  described  as  altered  ash  rocks,  in  being 
somewhat  coai*ser,  and  its  gi*anides  evidently  little  crystals  not  mechani- 
cally imbedded.  Small  scattered  octahedrons  of  magnetite.  Poi*phyritic, 
with  large  whitish,  leather  opaque,  and  apparently  somewhat  altered 
feldspar  crystals.  Smaller  crystals  of  pyroxene  also  poi*phyritically 
imbedded,  and  in  most  cases  surrounded  by  masses  of  chloritic  material 
formed  by  their  decomposition. 

Tahyesco  River,  near  Salmon  House. — Probably  altered  trap.  Green- 
grey  spotted  rock.  A  confused  ciystalline  aggregate  of  feldspai*  crystals, 
somewhat  decomposed  and  opaque.  Many  grains  of  magnetite.  Fine 
acicalar  ciystals  of  apatite  (?)  and  large  patches  of  a  chloritic  mineral. 
Pi*obably  a  diabase. 

Tahyesco  River,  near  Bella  Coola, — Rock  spotted  with  different  colours, 
and  pi-obably  a  volcanic  breccia  or  agglomerate  of  tine  grain.  The 
fragments  have  been  flattened  ])arallel  to  cleavage  or  bedding 
planes  by  subsequent  pressure.  Before  the  blowpipe,  fuses.  Base 
laminated,  with  very  indefinite  lenticular  outlines  indicating  the 
oiiginal  fragments,  which  are  sometimes  darker,  at  others  more  trans- 
parent than  the  matrix.  Grains  of  magnetite.  More  highly  magnified 
the  whole  is  found  to  be  granular,  and  probably  in  great  part  felds- 
pathic. 

Having  now  described  the  rocks  of  the  more  typical  exposures  of  the 
Porphyrite  series  met  with  last  season  in  the  vicinity  of  the  Salmon, 
Bella  Coola  and  Iltasyouco  Kivers,  the  age  of  which  is  fixed  with  some 
certainty  by  the  fossils  found  at  the  last-named  locality,  it  will  be 
necessary  to  mention  more  briefly  those  other  localities — in  none  of 
which  distinctive  fossils  were  found — in  regai-d  to  the  reference  of  some 
of  which  doubt  may  obtain. 

Near  the  mouth  of  the  Tai-uk  stream,  joining  the  Eu-chen-i-ko  River  Mooioicroc 
just  above  Klun-chat-is-tli  Lake,  a  considerable  area  of  older  rocks  rises  **"  Ta'-u^. 
fron^  below  the  basalts.    They  dip  N.  48°  E.,  at  an  angle  of  about  70°, 
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where  best  seen  ;  and  ninning  sonth-eastward,  appear  to  form  the  high 
ground  south  of  the  Eu-chen-i-ko. 

Circumstances  admitted  only  a  huiried  examination  of  these  beds,  and 
most  of  the  specimens  collected  were  aftenvards  lost.     Conglomerates 
and  sandstones,  howevei',  occur,  with  some  volcanic  rocks,  and  the  whole 
may  not  improbably  represent  some  part  of  the  Jackass  Mountain  series. 
After  passing  over  a  considerable  width  of  basalt,  south  of  Choo-tan-li 
and  Ky-na-bun-kut  Lakes,  rocks  not  dissimiliar  in  aspect  to  the  last  are 
again  found,  nsing  in  a  few  places,  as   rounded  bosses  in  the  woods. 
Coarse  sandstone,  with  imperfectly  rounded  grains, — chiefly  of  feldspar 
and  feldspathic  i^ocks — is  here,  however,  in  association  with  a  volcanic 
breccia  containing  large  sub-angnlar  masses  occasionally  over  a  foot  in 
diameter,  the  whole  being  of  a  greenish  tint.     The  strike,  in  one  place 
was  observed  to  be  N.  24°  W.     Kocks  of  this  series  probablj'  occupy  a 
pretty  extensive  tract  about  hero.     Mr.  McMillan  repoi't^  gi'anitic  I'ocks 
westward,  near  the  upper  end  of  Choo-tan-li  Lake,  which,  fmm  a  hand 
specimen,  appear  to  be  pale  gre}'  syenitic  granite,  and  are  pi*obably 
intrusive  in  rocks  like  the  poi-phyrites.     In  travelling  southward  to  Cush- 
ya  Lake  on  the  Blackwater  River,  few  exposures  occur,  but  all  appear  to 
belong  to  the  older  volcanic  horizon,  with  the  j)Ossible  exception  of  some 
rocks  seen  near  the  northern  rim  of  the  Blackwater  valley,  which  may 
be  of  Tertiary  age.    The  hills  between  Cush-ya  and  Kuy-a-kuz  Lakes  also 
appear  to  be  composed  of  rocks  of  the  Porphyrite  series.     Between  the 
upper  and  lower  Cluscus  Lakes,  a  ix)ck  which  I  find  called  a  homblende- 
porphyrite  in  my  notes,  but  of  which  the  specimens  have  unfortunately 
been  lost,  occui-s,  with  a  dip  of  N.  51°  E.,  <   50°.     The  bedding  is  quite 
distinct  in  some  places,  and  the  rock  appeare  to  alternate  with  softer 
layers,  of  which  the  character  was  not  ascertained.     This  is  probably  a 
spur  from  the  mountains  near  Kuy-a-kuz  Lake,  and  hills  seen  south- 
ward  in  the  dij'cction  of  the  strike  are  probably  composed  of  similar 
beds. 

At  the  west  end  of  Tsa-cha  Lake,  on  the  Blackwater,  are  several 
exposures  of  white-weathering,  spotted  dioritic  i-ocks,  unlike  those  of  the 
Tertiary.  At  a  distance,  a  heavy  bed  was  noticed  on  the  north  side  of  the 
Blackwater,  dipping  westward  at  an  angle  of  about  fifteen  degrees.  Tsa- 
cha  mountain,  and  the  associated  bi*oken  and  hilly  country  north  of  the 
lakes,  are  probably  also  of  these  older  rocks.  On  the  north  bank  of 
Klootch-oot-a  Lake,  an  isolated  exposure  of  pale,  yellowish -grey  felds- 
pathic i*ock  of  slaty  structure  is  seen.  It  is  so  much  tumbled  as  to  give 
00  troe  indication  of  its  attitude,  but  much  resembles  some  of  the  beds 
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deaoribed  last  year  as  occurring  in  Battle  Mountain,  on  the  Chilcotin 
River. 

Near  Uhl-irhak  Lake,  another  island  of  older  rocks  rises  above  the  ubi-gjn 

°  '  and  vie 

horizontal  Tertiary  basalts.  A  short  distance  below  the  lower  end  of  the 
lake,  a  rock  with  no  visible  strike  or  dip  is  seen ;  it  is  greenish-grey  in 
colour,  and  fine  grained,  and  may  be  a  diorite  or  diabase.  It  holds 
occasional  larger  blade-like  crystals  of  a  plagioclose  feldspar,  is  calcareous, 
and  i*esenibles  an  altered  amygdaloid  in  showing  iiTegularly  scattered 
blebs  of  ciystalline  calcite.  On  the  north-west  side  of  the  lake,  where  a 
hill  running  down  to  the  water  forms  a  steej)  bluff,  a  dark  blackish-green 
compact  feldspathic  rock,  somewhat  calcareous,  with  veinlots  of  pale 
green  epidote  and  quartz,  appears.  Between  TJhl-ghak  and  Basalt  Lakes 
— about  a  mile  and  a-half — seveml  other  exposures  of  rocks,  probably 
belonging  to  the  same  series,  are  found.  Near  the  former,  is  a  close-  . 
gi*ained,  grey,  calcareous,  dioritie  mutoial,  which  may  be  intrusive,  but 
in  a  short  distance  is  replaced  by  greenish  and  bluish-grey  volcanic 
breccias,  in  some  places  much  altered  and  compressed,  and  like  some 
of  the  rocks  seen  on  the  western  flunks  of  Tsi-tsutl,  There  must  be  a 
considerable  thickness  of  these,  but  the  strike  and  angle  of  dip  are  both 
irregular. 

Near  Lilly  Lake,   half  way  from  Gatcho  to  the  Salmon  Eiver  Cros-  intmsi 

granite 

sing,  an  area  of  greyish  dioritie  granite  occurs.  This  rock,  though 
probably  hei*e,  as  elsewhere,  intrusive  was  seen  only  in  isolated  hillocks 
in  the  forest. 

Following  the  course  of  the  Gatcho  Lake  stream  and  Kes-la-chick  River  Drifts] 
to  Na-tal-kuz  Lake,  the  first  rocks  in  place  clearly  older  than  the  onlinary  ^^^ 
Tertiary  volcanic  series,  appear  about  three  miles  below  Eu-ti-a-kwe-ta- 
chick  Lake.  Near  the  lake,  however,  many  of  the  stones  of  the  drift 
are  of  the  rocks  of  the  Porphyrite  series,  and,  from  analogy,  it  may  be 
supposed  that  some  pretty  extensive  area  of  these  occurs  not  far  off.  The 
fragments  seen  differ  a  little  from  the  rocks  of  the  Iltasyouco  and 
its  vicinity,  in  the  larger  proportion  which  conglomeratic  and  brecciated 
materials  attain,  and  in  the  fact  that  in  many  of  these  the  fragments 
show  evidence,  from  their  rounded  forms,  of  considerable  water  action, 
some,  indeed,  containing  comparatively  little  purely  volcanic  material. 
These  rocks  pretty  closely  resemble  those  seen  on  the  Tai-uk  Brook 
One  fragment,  well  water- worn,  with  a  dense  feldspathic  matrix,  held 
many  fragments  of  calcareous  fossils.  At  the  pla<'e  first  indicated  in 
the  preceding  sentence,  a  peculiar,  laminated,  yellowish-gro}-  felds- 
pathic trap,   which   1   believe   is  of  Tertiary  age,   rests  on    granitic 
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roiikti  like  thoso  »o  oftoii  found  in  association  with  the  pori)liyriteB  elso- 
whero.  Thoso  occupy  the  rivor  valley  for  about  tivo  miles,  and  ai-o 
gonorally  syouitic  granite,  with  pale-red,  and  dull-white  feldspar,  and 
little  quartz.  In  most  places  they  appear  to  be  veiy  much  cut  up  by 
jointage  planes,  but  below  the  sui'face  might  be  found  to  be  compact 
enough  to  be  quarried  in  large  blocks  for  building  stone,  and  in  any 
iiding  stone,  caso  would  yield  good  material  for  masonry  in  which  large  sized  stones 
are  not  essential. 

North  of  the  granitic  area,  near  tho  river,  after  a  short  intei-val  of 
concealment,  the  tirst  rock  seen  is  a  compact,  pale  speckled  felsite,  scarcely 
porphyritic  in  texture,  but  not  resembling  the  Tertiaiy  i-ocks.     Beyond 
this  a  considemblo  width  of  country — about  a  mile  and  a-half— is  under- 
*  lain  by  a  peculiar  whitish  I'ock,  which  forms  clifts  along  the  river,  in 

which    it   appeal's   to  dip  sometimes  in  one  direction,  sometimes    in 
another. 

About  half-way  from  the  base  of  Toot-i-ai  to  Na-tal-kuz  Lake,  a  steep 
anticlinical  crosses  the  river  in  a  direction  N.  14°  W.,  bringing  purplish 
ash  beds  to  the  surface  at  an  angle  of  about  10°.  These  appear  in  cliffs 
100  to  150  foot  high  tor  a  few  hundred  yaixls,  when  the  white  beds  above 
referred  to  again  replace  them,  and  appear  to  continue  noai'ly  to  the 
lake  shore.  The  white  rock  seems  to  have  originated  as  a  fine  tradiy- 
tic  tuff,  like  some  of  those  still  found  in  a  little  altered  condition  in  the 
Tertiary  soi'ics,  but  is  here  much  haixlened.  When  seen  well  exposed,, 
it  is  found  to  be  distinctly  bedded,  the  beds  differing  more  in  colour  than 
in  textui'c,  but  being  occasionally  brocciated.  The  most  ordinary 
variety  is  yellowish- white  in  coloui*,  with  a  granular  sti-ucture  through- 
out, but  no  visible  crystallisation.  Splintei*s  scratch  glass  easily,  and 
some  forms  are  ^o  compact  as  to  ring  under  the  hammer.  Quartz  occui» 
sparijigly  in  rather  irregulai*  minute  blotches,  and  small  cubical  pyrites 
crystals  have  weathered  out  of  some  specimens,  leaving  bix)wn  stains. 
From  the  same  cause,  the  whole  rock,  for  an  inch  or  more  from  the 
surface,  is  weathered  brown.  Not  having  had  opportunity  to  trace  out 
the  individual  beds,  I  can  not  afiliin  that  they  pass  by  greater  alteration 
to  the  materials  next  to  be  described,  but  they  are  certainly  associated 
with  thorn.  These  are  more  distinctly  crystalline  rocks,  the  crystals 
being  of  glassy  feldspar,  and  sopamted  by  a  little  white  amorphous 
matter,  and  with  more  abundant  spots  of  quartz.  By  fui'ther  alteration 
these  again  seem  to  change  to  a  material  still  more  evidently  crystalline, 
with  dull,  pale-red  feldspar,  distinct,  more  or  less  perfectly  formed 
crystals  of  quartz,  and  black  specks  which  may  be  hornblende  j  the 
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whole  bi'eaking  with   a  rough  fracture  and  the  general  appearance  of 
granite,  and  being,  in  fact,  a  trachyte  or  quartz  porphyry. 

The  underlying  rock,  of  general  pui-plish  colour,  is  evidently  brecciated, 
but  has  alHO  had  in  it  small  angular  cavities,  now  tilled  with  some  Bilicioub 
mineral.  The  fragments  and  the  including  maws  are  so  much  alike  in 
colour  that  it  is  somewhat  difficult  to  distinguish  them;  but  the  former 
have,  on  the  whole,  a  darker  purple  tint.  White  feldspar  crystals  are 
porphyi-itically  imbedded  in  both  fragments  and  matrix,  though  in  the 
latter  they  appear  to  have  suffered  somewhat  from  attrition. 

Bock  in   place  was  seen  in  only  two  spots  near  the  south  shore  of  Rocicsnctf 
N..tal-kuz  Lake;  the  fi.-st  about  half-way  from  the  mouth  of  the  Kos-  '"''^-'™' 
la-chick  River  to  the  lower  end  and  outlet  of  the  lake,  and  the  second, 
near  the  outlet,  in  a  little  hill  called  View  Knoll.     In  both  cases  it  is  a  * 

com]>act,  grey,  feldspathic  material  of  no  particular  interest. 

Toot-i-ai  or  Fawnie's  Mountain,  and  associated  ranges,  from  the  strike  Rocks  of 

°  Fawnio'8 

of  the  rocks  observed  on  the  river,  should  be  composed  of  similar  beds ;  Mountain. 
a  supposition  confirmed!  by  the  great  quantity  of  fragments  of  this  class 
of  rocks,  mingled  with  some  of  gi*anite,  brought  down  by  streams  fix)m 
it«    base.     Lines   apparently   indicating    thick   stratified   beds,   with   a 
probable  strike  of  S.  31°  W.,  are  seen  near  the  summit. 

The  Ched-a-kuz-ko  River,  joining  the  Nechacco  below  Na-tal-kuz  Lake, 
shows  rolled  pebbles  of  porphyrites  and  allied  rocks  of  many  different 
kinds,  almost  to  the  exclusion  of  any  other  materials,  leading  to  the 
belief  that  these  rocks  are  largely  represented  in  the  lower  part  of  its 
basin. 

In  continuing  to  follow  the  Nechacco,  on  leaving  the  last  described  ghaieswith 
exposures,  rocks  of  the  Tertiary  volcanic  series  ju'e  passed  over  for  some  *  "** 
distance,  but  at  the  first  great  bend  of  the  river,  fourteen  miles  below 
Na-tal-kuz  Lake,  older  beds  again  come  to  the  surface.  These  were  seen 
in  small  exposures  in  two  places — one  to  the  north,  the  other  to  the  south 
of  the  mouth  of  the  brook  which  here  enters.  In  the  southern  locality, 
the  most  important  beds  are  black  calcareous  shales,  quite  different  from 
any  previously  seen  on  this  river.  They  are  associated  with  other  rocks, 
however,  some  of  which  are  evidently  fragmental,  and  in  part  probably 
volcanic  in  origin.  The  surface  of  rock  seen  is  near  the  water's  edge 
and  not  extensive,  but  the  beds  are  nearly  on  edge,  with  a  strike  of 
S.  44°  E.,  and  appear  to  form  the  crest  of  a  sharp  anticlinal  fold. 
They  are  all  calcareous,  and  in  a  loose  fragmentof  the  shale,  which, 
though  its  exact  position  in  the  exposure  coidd  not  be  found,  must  have 
come  from  it,  contained  many  specimens  of  a  species  of  Entheria,    The 
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greater  pai't  of  the  second  exposure  is  composed  of  a  rusty  poi"phyritic 
rock,  with  some  clay  shale,  but  the  whole  much  disturbed  and  broken. 
These  rocks  are  probably  associated  with,  and  perhaps  form  a  part  of  the 
porphyritic  series,  tliough  the  natui*e  of  theii*  relation  was  not  ascer- 
tained. The  high  broken  hills  which  cause  the  river  here  to  turn  from 
its  course,  are,  in  all  probability,  formed  of  similar  beds, 
cifledpumioe  A  black,  nodular  mass,  associated  with  the  Estheria  shales,  being  highly 
calcareous,  was  sliced  for  microscopic  examination,  in  the  hope  that  other 
fossils  might  be  found.  It  proved,  however,  to  be  really  a  calcified  frag- 
ment of  pumice,  or  vesiculai*  trachytic  material.  In  section  a  reticu- 
lated glassy  mass,  of  pale  yellowish  tint  and  not  showing  any  sign  of 
crystallisation  with  the  polaiiscope,  encloses  crystalline  calcite,  which 
often  in  many  adjacent  chambei*8,  conforms  to  a  single  axis  of  ciys- 
tallisation. 

About  twenty-two  miles  south  of  Fraser  Lake,  older  rocks  again  appeal* 
on  the  river,  and  ai*e  seen  in  many  places  ;^for  about  seven  miles  north- 
wai-d.  They  are  chiefly  pui-plish  poi'phyrites  and  feldspathic  i*ocks  of 
varying  texture,  in  places  brecciated  and  very  generally  much  broken  and 
silicified,  and  otherwise  altered  by  subsequent  hydi-othermal  action.  They 
appear  to  pa*js  in  some  cases  into  coarsely  crystalline  grey  or  whitish 
syonitic  gi*anitcs,  some  of  which,  however,  ai-e  evidently  intrusive  among 
the  darker-coloui'ed  feldspathic  i-ocks.  Where  bedding  can  be  detected. 
It  is  found  to  change  in  direction  and  dip  at  short  intervals.  These  rocks 
probably  belong  to  the  Porphyrite  series,  and  are  on  the  strike  of  those 
atlorwaixls  examined  near  Frangois  Lake.  They  are  overlain,  in  the 
higher  parts  of  the  hills  on  the  east  bank  of  the  river,  by  Tertiary  volcanic 
beds,  not  far  fi-om  horizontal. 

Nechacco  Series. — It  is  pi'oposed  to  include  under  this  name  a  series  of 
beds,  of  which  the. best  display  was  observed  on  the  Nechacco,  between 
the  mouth  of  the  Stuart  River  and  Fort  George.  There  can  be  little 
doubt  that  these  rest  unconformably  on  the  Lower  Cache  Creek  rocks, 
and  though  their  relation  to  the  porphyintes  could  not  be  ascertained 
either  palceontologically  or  stratigraphically,  they  may,  with  great  pro- 
bability, be  assumed  to  represent  them  in  whdle  or  in  pai-t. 

Nine  miles  below  the  confluence  of  the  Stuart  River,  a  peculiar  dark 
dolerite  or  diorite  appears,  which  may  either  form  a  contemporaneous  mass 
in  the  formation,  or  be  intrusive.  It  is  soon  succeeded,  however,  by  clay- 
slates  or  shales,  locally  much  hardened,  probably  by  dykes.  To  these 
follow  in  ascending  order,  clay-shales,  black  and  comparatively  soft, 
with  interbedded  sandstone-like  rocks,  which  pass  in  some  cases  into  con 
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glbmorateB,  holding  fragmentn  of  cherty  BiliciouH  rocks  like  the  Lower 
CSache  Creek  quartziten.  The  shales  are  oilen  very  perfectly  stratilied,  in 
layers  ftt>m  a  few  inches  to  a  few  lines  in  thickness,  the  beds  maintaining 
their  width  with  the  utmost  regulai'ity  for  long  distances.  They  dip 
from  8.  8r  W.  to  S.  S^""  W.,  at  angles  of  40  to  45  degrees. 

After  a  small  gap  in  the  section,  ixx^ks  are  again  well  exposed  near  Isle 
de  Pierre  Bapid,  but  ara  here  much  disturbed,  and  ti*avei*sed  by  dykes 
and  veins  in  such  a  manner  as  to  render  it  uncertain  whether  they  should 
be  classed  with  the  series  now  uudor  considei'ation,  or  with  the  Tertiaiy 
volcanic  rocks.  They  ai*e  certainly  of  volcanic  origin,  and  while  some 
beds  are  of  a  dark  hornblondic  or  augitic  material,  the  greater  part  ai'e 
made  up  of  bi'ecciated  volcanic  fi*agments,  the  whole  soft  and  crumbling 
when  weathered.  A  mile  and  a-half  below  the  mpid,  sevei'al  expoHures 
of  a  brownish-i*ed  sandstone  are  seen,  and  six  miles  fui*ther  down  black- 
ish clay  shales  of  the  usual  character  are  interstratified  with  a  grey 
feldspathic  sandstone,  more  fully  described  below.  In  the  shales,  plant  pragmentitf^ 
remains  occui*.  These  ai'e  not  determinable,  but  have  been  little  chips  p^*"*™^ 
and  ligneous  fragments,  probably  water-worn  before  their  inclusion  in 
the  sediment,  and  are  now  converted  into  coaly  matter.  These  beds  dip 
8.  47**  W.,  <  70**,  conformably  with  the  bix>wn  sandstone  above 
mentioned. 

Two  miles  further  down  the  river,  beds  dipping  S.  77°  W.,  <  50°,  dufofbioM: 
are  exposed,  consisting  again  of  the  Kandstone-like  rock,  with  black  ■^*' 
ehales.  Underlying  these,  at  a  point  three  miles  above  the  mouth  of  the 
Chilacco,  a  steep  bank  and  cliff  bor(lei*s  for  about  2,000  feet  the  left  bank 
of  the  river.  This  foi*mH  a  remarkable  feature,  i*esembling  at  a  distance 
a  great  exposure  of  the  lignite-bearing  beds,  but  was  found  on  innpec- 
tion  to  be  formed  of  clay  shales  of  the  formati(m  at)ove  described, 
callously  altered  by  solfataric  action.  The  rocks  are  traversed  by  small 
fftults  and  cracks,  and  generally  lie  at  low  angles.  The  alteration  has 
followed  in  some  places  nearly  vertical,  in  others  horizontal  lines,  but 
has  more  or  less  affected  the  whole  bank,  changing  the  original  dark 
colour  of  the  rocks  to  white  and  vai'ious  rusty  reddish  and  yellowish 
tints,  and  rendering  them  comparatively  soft  and  crumbling.  A  short 
distance  below  this  place  the  Tertiary  rocks  appear,  and  the  older  forma- 
tion is  not  again  seen. 

The  rocks  above  referred  to  as  feldspathic  sandstones  are  seen  in  manv 

'^    Feldtpathlc 

places  in  these  sections,  and  seem  to  present  all  characters  l)etween  tine  Mmdstunet. 
water-formed — though  not  very  purely  siliceous — sandstones,  and  others 
for  which  the  material  has  been  given  in  a  comminuted  form  by  volcanic 
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vents,  and  imbedded  with  little  alteration.  Those  of  the  the  latter  class 
being  easily  altered,  fonn  hard  rocks,  and  ai'e  often  scai-cely  distinguish- 
able from  true  grey  porphyrites.  Like  many  other  rocks  of  the  series 
they  are  more  or  less  calcareous.  A  microscopical  examination  of  one 
of  the  intermediate  forms  of  this  i^ock,  showed  it  to  consist  chiefly  of 
angular  and  broken  fragments  of  plagioclase  feldspar,  with  some  ortho- 
clase,  the  ciystals  being  transparent  and  little  altered.  It  fuses  easily 
before  the  blowpipe, 
'tempo-  It  thus  appears  certain,  that  whether  the  volcanic  masses  seen  neai* 

l^ft^Mtion  the  rapid  belong  to  the  series  or  not,  volcanic  action  must  have  been  in 
progress  when  the  beds  were  deposited.  This,  with  the  character  of  the 
volcanic  material,  would  «eem  to  assimilate  these  rocks  to  the  Porphy. 
rites,  while  some  of  the  clay  shales  are  not  unlike  those  holding  Estheria 
on  the  Upi)er  Nechacco.  The  I'esemblance  of  many  of  the  beds  to  those 
of  the  Jackass  Mountain  series  near  Tatlayoco  Lake,  must  also  be 
pointed  out. 
okneMof  ^^  thickness  the  series  hei*e  exposed  must  almost  certainly  sui*pass 

6,000  feet,  and  may  be  considerably  greater.  Some  of  the  sandstone- 
like beds,  which  conform  very  regularly  to  the  stratification  of  the 
shales,  and  the  layers  of  which  are  oft€u  only  a  few  feet  in  thickness, 
would  yield  fair  building  stone  ;  the  best  to  be  found,  I  believe,  on  this 
part  of  the  Nechacco. 
jiMoo  rocks  The  strike  of  these  rocks  would  carrj'  them  south-east waixi  to  the 
Upper  FrM«r,  f^i-aser  Eivcr,  and  here,  accordingly,  we  find  them  exposed  at  inter- 
vals from  Fort  George  Caflon — fourteen  miles  below  Fort  Creorge — to 
the  noilheni  edge  of  the  Lower  Cache  Creek  and  associated  gold 
rocks,  already  described.  At  the  caflon,  the  most  abundant  ix)cks  are 
blackish,  hard  shales,  sometimes  thick-bedded,  and  passing  over  into 
quartzitelike  sandstones,  which  are  probably  feldspathic  like  those  of 
the  Nechacco.  They  appear  to  be  underlain  by  a  thick  contemporaneous 
greenstone.  Plant  remains  of  exactly  the  character  of  those  above 
described  were  found,  but  no  other  fossils.  Further  down  the  river 
similar  rocks  appear  in  many  places,  and  in  some  of  the  exposures  arc 
much  broken,  and  ti'aversed  by  dioritic  and  compact  feldspathic  dykes, 
which  weather  to  a  pale  dun  colour.  In  one  place,  a  massive  conglome- 
rate was  observed,  in  which  pebbles  of  diorite  formed  the  chief  ingredient, 
but  were  mingled  with  others  apparently  derived  from  the  Lower  Cache 
Creek  series. 

The  older  rocks  found  on  Franyois  and  Fraser  Lakes  will  be  described 
separately,  in  connection  with  these  localities. 
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Tertiary  Series. — Sections  examined  during  last  siimmer's  exploration  Terti»ryrock^ 
enable  the  rocks  treated  of  separately  in  last  year's  reiK>i*t,  under  the 
heads  of  Lignite  and  Basaltic  series,  to  be  united  in  one  group,  which,  on 
the  evidence  of  the  fossil  plants,  coiresponds  with  the  Miocene  Tertiary  oi 
Alaska  and  Greenland.    The  basaltic  and  other  igneous  flows  form  the  upiitouMi 
later  part  of  this  formation,  but  ai-e  now  known  to  blond  with  the  under-  united, 
lying  sedimentar)'  beds,  and  form  an  integral  portion  of  the  whole.    No 
trace  has  yet  been  discovered  of  i^ocks  due  to  volcanic  action  subsequent  to 
the  glacial  period ;  all  being  covered  by  the  drift  dei)osit8,  and  frequently 
still  grooved  and  glacier-polished  when  circumstances  have  favoured  the 
preservation  of  the  maiks.    It  will  be  unnecessary  to  enter  into  any  detail 
with  r^ard  to  all  the  very  numerous  localities  in  which  the  Tertiary 
volcanic  rocks  are  seen.    A  few  geneml  facts  bearing  on  their  distribu- 
tion may  be  stated,  and  some  description  of  several  of  the  more  impor- 
tant and  interesting  localities  then  given. 

From  the  western  side  of  the  hills  called  the  Telegraph  Hange,  to  a  Tertiary  ana 

defined. 

certain  line  following  parallel  to  the  eastern  base  of  the  Coast  Eangc, 
basalts,  and  other  similar  igneous  rocks  of  the  Tertiary  period,  in  hori- 
zontal, or  now  slightly  inclined  sheets,  cover  fully  three-fourths  of  the 
surface  and  lap  round  the  bases  of  the  older  rocks  which  here  and 
there  project  above  them.  The  wewtem  line,  above  referred  to,  may  be 
drawn  roughly,  from  near  the  eastern  end  of  Tatla  Lake,  through  the 
eastern  sources  of  the  Bella  Coola  Eiver,  as  they  appear  on  the  map, 
thence  northwaixi,  with  many  flexui-es,  and  then  north-westward  between 
the  western  end  of  Francois  Lake  and  the  mountains,  beyond  the  limits 
of  the  country  explored.  The  sources  of  these  immense  flows  of  molten  amirowor 
matter,  have,  I  believe,  been  numerous;  for,  besides  the  many  dykes  found  *«?"*'"•  n»w«r. 
traversing  the  older  ix>cks,whicli  may  at  one  time  have  been  fissures  giving 
exit  to  lava  sti'cams,  beds  characterised  by  a  ix>ughly  brecciated  character 
appear  in  many  places,  and  can  scarcely  have  been  formed  far  from  the 
mouths  of  larger  or  smaller  vents  capable  of  eje<;ting  fragments.  Between 
the  region  of  the  upper  waters'of  the  Blackwater  and  Salmon  Rivers,  and 
the  Bella  Coola,  however,  three  masses  of  broken  mountains  repi-esent  as 
many  centres  of  former  veiy  gi*eat  volcanic  activity.  These  detacher] 
ranges  are  named  fi-om  west  to  east,  Tsi-tsutl,  Il-ga-chuz,  and  It-cha,  by 
the  Indians.  They  htand  on  a  great,  gently-swelling  area  of  high  land, 
which  forms  a  ba.««e  uniting  tliem  all, — though  cutthitiugh  in  one  place 
by  the  Salmon  River — and  stretches  away  towards  the  soui-ces  of  the 
Nazco  River  in  the  form  of  a  plateau,  frr>m  which  sti*eams  fall  to  the  north 
and  soatb.    The  higher  peaks  of  these  mountains  reach  a  height  of  fully 
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7,000  feet,  and  in  their  general  shape  they  still  show  traces  of  their 
foinnatiou  by  volcanic  eruptions,  which  have  probably  been  in  pai't  sub- 
aqueous. The  Tsi-tsutl,  or  western  of  the  three  volcanic  centres,  has 
already  been  described  to  some  extent  on  a  previous  page.  Viewed 
fi'om  the  vicinity  of  Hatty  Lake,  it  is  seen  to  rise  very  gradually  and 
uniformly  from  the  nearly  horizontal  basaltic  country  at  it«  base,  the 
successive  basalt  flows,  in  soine  places  taking  on  a  step-like  airange- 
ment.  The  central  and  higher  peaks  are  for  the  most  part  gently  sloping 
plateau-like  remnants  of  a  gmnd  flattened  dome,  which  the  range  in 
its  perfect  shape  must  have  formed.  The  Tsi-tsutl  Eange,  measuring 
from  the  extreme  edges  of  its  long  slopes,  must  be  at  least  thirty  miles  in 
length  from  west  to  east,  by  about  twenty  from  north  to  south.  The 
broken  central  peaks  and  ridges  occupy  an  oval  area  about  fifteen  miles 
in  length.  They  rise  bare  and  treeless,  and  often  show  the  peculiar  red 
colour  which  has  given  cause  for  the  Indian  name.  In  the  valley  of 
Tanyabunkut  Lake,  and  part  of  that  continuing  it  westward,  we  have  a 
section  of  a  portion  of  the  broad  base  of  the  i*ange,  showing  successive  over- 
lapping lava  flows,  built  up  in  some  places  to  a  height  of  over  500  feet, 
and  resting  on  the  mass  of  intrusive  granite  described  on  a  former  page. 
Some  beds  ai*e  perfectly  columnai*  basalts,  while  others  form  an  impei'fect 
obsidian  with  irregular  jointed  structure. 

On  the  Ko-has-gan-ko  stream,  south  of  Tanyabunkut  Lake,  the  oixlin- 
ary  clays  and  arenaceous-clays  of  the  Tertiary  appear  from  below  the 
igneous  material.  The  line  of  junction  is  marked  by  a  seiies  of  peculiar 
rocks,  evidently  produced  by  the  flow  of  molten  matter  on  soft  wet  clays, 
perhaps  under  water.  The  basal t^j  and  dolerites,  which  in  the  upper  j)art 
of  the  section  are  blackish  or  greyish  in  colour,  and  compact  in  texture, 
become  dull,  whitish,  oi)aque-wacke,  or  tult-like  materials,  sometimes 
still  showing  vesicles  like  those  of  some  of  the  overlying  beds,  but  often 
confused  and  stmctureless.  In  the  upper  compact  beds,  zones  are  chai*- 
actensed  by  numerous,  haixlened,  and  in  some  cases  almost  porcelain ised 
fragments  of  the  lower  slaty  clays.  Some  of  the  vesicles,  in  both  the 
compact  and  earthy  basaltic  rocks,  contain  minutely  ciystallised  zeolitic 
minerals.  From  thirty  to  forty  feet  below  the  lowest  basalt,  occui's  a 
bed  of  lignite,  which  appears  to  be  of  excellent  quality.  Al)out  four  feet 
in  thickness  was  visible  at  the  time  of  our  visit,  the  base  being  covered 
by  the  high  water.  This  meiisurement,  however,  includes  a  few  shaly 
partings.  In  one  place,  a  remarkable,  brown,  almost  gi'easy  clay,  is  seen, 
which  appeal's  to  represent  a  haitlened  peaty  material.  The  sedimentary 
beds  holding  the  lignite,  rest  on  the  surface  of  the  inti^usive  granitic  mass 
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already  described  (p.  64),  which,  whoi-e  they  have  been  lately  removed 
by  denudation,  is  rotten  and  dccom]K)8ed  to  a  considerable  depth.  The 
lignite  bed  and  overlying  basalts,  dip  H,  34?  R,  to  S.  19°  E.,  at  angles  of 
from  13®  to  18°.  The  direction  is  toward  the  central  region  of  the  Tsi- 
tcoitl  Range,  and  shows  slight  folding  Hnbseqnent  to  the  close  of  the 
Tertiary  volcanic  peHod,  or  a  subsidence  toward  the  centre  of  volcanic 
emission. 

The  exposures  of  the  ligni to-bearing  beds  are  here  quite  small,  and  powiWeexten 
oecar  only  in  the  banks  of  the  brook.  Fi-om  the  soft  and  crumbling  formation. 
character  of  these  beds,  and  the  tendency  of  the  basalts,  when  bared  in 
cliifH  or  escarpments,  to  break  oif  in  columnar  or  angular  fragments  which 
form  a  rough  talus  concealing  all  below,  the  actual  appearance  of  the 
lignite-bearing  portion  of  the  formation  is  very  rare,  even  though  it  may 
underlie  a  great  area  of  country.  The  lignite  bed  in  the  Ko-has-gan-ko 
might  easily  be  exposed  with  a  little  labour,  at  low  water,  in  August,  and 
the  thickness  and  extent  of  the  basin  determined  by  boring  thi'ough  tlie. 
basalt  capping  to  the  south.  No  IkkIs  seem  to  intei*vene  between  the 
Tertiary  basalts  and  uncomformably  underlying  porphy rites,  on  the  south 
side  of  the  range. 

The  higher  peaks  of  the  Tsi-tsutl  Range  were  not  visited,  but  in  the  itociw  of  wirher 
material  carried  down  from  them  in  the  brooks  there  is  no  evidence  that  IjjJf^uJi. 
porphyritic  or  other  rocks  much  more  acidic  than  oixlinary  basalts  are 
there  extensively  developed.      These  fi-equently   contain   well-formed, 
more  or  less  glassy  feldspar  crystals,  and  arc  sometimes  at  the  same  time 
vesicular.     On  the  south-eastern  slope  of  the  range  a  grey  porphyritic 
tnin  «iccnrs  in  great  abundance,  in  large  scattered  blocks,  and  is  probably 
neaHy  in  place. 
The  central,  or  Il-i^a-chuz  Ranije,  in  its  main  characters  resembles  that 

'  ^  ^   ^  n-g»-chux  vent. 

just  described.  Eising  from  a  similar  broad  base,  its  central  peaks  are 
probably  higher  and  more  iniggod  than  those  of  the  last.  The  form  is, 
moreover,  more  nearly  circular,  and  the  region  in  which  the  summits 
rise  above  5,000  feet  in  altitude  being  about  ten  miles  in  diameter.  As 
^ith  the  last  range,  on  ascending  from  the  broad  flows  of  basic  material 
here  covering  the  country,  less  basic  rocks,  of  diiferent  appeai*ance  and 
probably  greater  age,  are  found  to  constitute  the  higher  region.  The 
most  abundant  i-ock  in  the  region  examined,  in  agrey,  somewhat  vesicular 
feldspathie  base,  holds  well-fomied  glassy  feldspar  crystals.  Another 
rock,  with  a  dull  yellowish-grey,  minutely-speckled  mass,  shows  stratifi- 
cation lines,  or  banding  simulating  them,  and  may  be  a  water-bedded 
material.      In   turning   it    before  the  light,  occasional  obscure    blade- 
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like  feldspar  crystals  are  rendered  evident  by  I'eflection  fi*om  their 
cleavage  planes.  Large  and  small  masses  of  obsidian  strew  some  of 
the  higher  eastern  slopes,  thongh  not  actually  observed  m  situ.  It 
is  of  blackish-gi^een  colour,  with  scattered  white  feldspar  orystalH  from 
one  to  two  lines  in  length,  and  is  marked  with  parallel  planes  of 
darker  colour.  Microscopically,  the  glassy  base  is  found  to  be  filled 
with  minute  acicular  crystals,  nearly  all  Ij'ing  in  one  direction,  with 
spindle-shaped  gas-cavities,  aud  occasional  stout,  rod-like,  pale-green 
crystals.  With  the  polari scope,  numerous  oblong  feldspar  crystals,  also 
lying  more  or  less  nearly  parallel  to  the  other  structures,  flash  out. 
The  large  feldspar  crystals  above  mentioned  contain  gas  cavities  like 
those  of  the  matrix,  and  fine  glass-cavities.  In  one  case,  one  of  the  rod- 
like ciystals  penetrates  into  a  large  feldspar  crystal,  carrying  with  it  a 
glass-cavity.  Bound  the  edges  of  the  large  crystals  the  smaller  ones 
of  the  mass  are  arranged,  as  though  by  flowing  in  an  imperfectly  fused 
mensti'uum  in  which  the  large  feldspar  crystals  were  abeady  formed. 
Heated  carefully  before  the  blow-pipe,  a  thin  splinter  may  be  reduced 
to  a  transparent  glass,  in  which  the  rod-like  crystals  still  remain. 
They  would  appear,  as  they  peneti»ate  the  large  feldspar  ciystals, 
to  have  been  formed  before  them  and  to  be  capable  of  enduring  a  higher 
temperature  on  re-fusion  than  any  of  the  others.  When  a  splinter  is 
partly  fused  on  one  edge,  and  then  examined,  the  spindle-shaped  gas 
cavities  can  be  seen  in  every  stage  of  expansion,  till  they  form  in  the 
portion  completely  fused  large  round  vesicles  many  times  the  volume  of 
the  original.  Granting  that  the  obsidian  now  fuses  at  about  the  same 
temperature  at  which  it  formerly  solidified,  it  would  thus  appear  that  it 
must  have  hardened  under  groat  pressure.  It  must  have  cooled  quickly, 
however,  or  its  gliissy  structure  would  not  have  been  preserved,  and 
may  therefore  be  supposed  to  have  penetrated  some  already  cold  i-ock  as 
a  dyke. 

No  distinct  traces  of  a  former  volcanic  crater  were  observed  in  either 
this  or  the  Tsi-tsutl  ranges.  Denudation,  and  the  action  of  ice  during 
the  Glacial  period,  appear  to  have  completely  removed  all  the  higher  and 
softer  portions  which  may  have  siuix)undecf- the  old  vents. 

The  eastcra  or  It-cha  volcanic  range  is  united  to  the  centi  al  by  a  broad 
and  high,  rolling  plateau.  It  was  not  visited,  but  as  seen  fwm  the 
eastern  flank  of  the  Il-ga-chuz  Mountains,  shows,  even  better  than  they 
do,  ti'aces  of  its  oi'iginal  symmetrical  form,  and  slope  fmm  a  centre.  A 
line  drawn  fi'om  summit  to  summit  of  its  broken  plateaus  would  slope 
unifbrmly  away  from  its  central  portion,  which  shows  two  oi'  three 
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rougher  and  less  regulai*  poaJcB,  probably  reprosonting  the  hardened 
materialH  surrounding  old  crater  plugs.    (See  Plate  VII.) 

On  the  west  side  of  the  southern  bend  of  the  Salmon  River,  between  the 
Tsi-tAUtl  and  Il-ga-chnz  Mountains,  is  the  remarkable  isolated  summit 
called  Beeee,  or   Anahim's  Peak.     Its  sides  are  almost  pei*pendieular,  Anahim's  Peak 

volcuiic 

and  it  is  surrounded  by  no  sloping  base,  but  risen  abruptly  to  iUj  full 
height.  Though  unable  to  aflbixl  time  to  visit  this  mountain,  the 
examination  of  the  surrounding  country  leaves  no  room  to  doubt  that 
it  is  of  volcanic  origin, — a  belief  further  confirmed  by  the  fiict  that  source  of  supply 
it  has,  befoi*e  the  ai'rival  of  the  whites,  been  a  place  of  great  importance 
among  the  Indians,  having  yielded  them  their  supplies  of  obsidian  for 
knives  and  arrow-heads  from  time  immemorial.  It  is  now  not  fre- 
quented, and  the  Indians  know  of  no  distinct  tmil  leading  to  it,  though 
they  occasionally  visit  it  in  their  hunting  excui'sions. 

Near  the  western  edge  of  the  Tertiarj-  volcanic  rocks  on  the  Salmon  Teniary 
River,   a  conglomerate,   with    ferruginous  and  sandy   cement,  which  *^** **"**"* 
contains  rolled  fragments  of  the  granites,  porphyrites  and  other  rocks, 
but  none  of  the  newer  volcanic  series,  is  found.     This,  with  little  doubt, 
is  a  JWTT  of  the  lignite- bearing  formation. 

On  the  south  side  of  Tsa-cha  Lake,  where  the  C.  P.  E.  Trail  turns  off  Blending  of 
to  Chizicut  Lake,  the  delta  at  the  mouth  of  a  bi^ook  showed  numerous  iSuwmL* 
firagments  of  shaly  Tertiary  clays,  some  with  obscure  plant  impressions, 
leading  to  the  inference  that  the  basalts  general]}^  characterising  the 
region  were  cut  through  iu  its  be(.l.     Mr.  Bowman   subsequently  ex- 
uniin^xl  the  brook-valley,  and  reports  the  existence  of  a  section  showing 
a  considerable  thickness  of  strata  immediately  undei'lying  the  basaltic 
flo'tvs.    They  consist  of  whitish   arenaceous  clays,  interbedded   with 
layei's  of  mixed  clayey  and  coai*se  sandy  matter,  which  appear,  from 
their  want  of  regular  arrangement,  and  the  numerous  little  irregular 
cavities  in  them,  to  represent  flows  of  rather  thick  mud.     With  these  voi«nicmud. 
occur  beds   holding   fragments   of  grey   pumice,   together   with   beds 
resembling  very  fine  grey  sand,  harsh  to  the  touch,  which,  on  micro- 
scopical examination,  proves  to  consist  of  triturated  pumice.     With  the 
polariscope  it  behaves  like  a  structureless  glass,  and  in  every  respect 
precisely  resembles  ])umice  from  the  Azores,  when  that  is  reduced  to  a  like  Pumice. 
degree  of  fineness.     In  the  brook,  is  found  a  substance,  which  though 
not  actually  seen  in  place,  must  occur  in  the  lower  part  of  the  section. 
Thirt  i-esembles  a  very  fine  white  clay,  but  proves  to  be  a  diatomaceous  Diatomacoouii 
earth,  rich  in  Gallionella,  Cychtella  and  other  fresh-water  forms.     It  also  '^'*'^^' 
holds  occasional  grains   of  coniferous  ])ollen,  which — probably  aided 
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by  other  organic  fragments — causes  it  to  blacken  when  heated  to 
redness. 

We  appear  to  have  here  a  very  distinct  case  of  the  interlocking  of  the 
oMinary  sedimentary  and  volcanic  products  of  the  Tertiaiy.  The  slow 
accumulation  of  the  diatomaceous  frustiiles,  must  have  occurred  in  some 
quiet  lake  or  pool,  of  which  we  cannot  define  the  extent,  but  in  the 
vicinity  of  which,  forests  of  conifei-ous  trees,  similiar  to  those  elsewhere 
producing  the  lignite  beds,  must  have  existed,  and  added  their  pollen 
from  time  to  time  to  the  deposit.  Closing  this  scene,  came  the  showers  ot 
ashes  and  pumice,  and  streams  of  volcanic  mud,  initiating  for  thisi*egion 
the  period  of  volcanic  activity,  and  followed  after  a  time  by  the  great 
horizontal  flows  of  basic  volcanic  i^ocks. 

From  the  mouth  of  the  Nazco,  and  west  end  of  the  up])er  Black  water 
Caflon,  no  rocks  but  those  referable  to  the  Tertiaiy  volcanic  series  were 
met  with  in  the  vicinity  of  the  trail  or  Blackwater  River,  till  nearCush-ya 
and  Kuy-a-kuz  Lakes  and  the  Cluscus  Lakes.  The  materials  are 
generally,  if  not  altogether,  balsaltic  and  doleritic,  Westward,  similar 
I'ocks  continue  to  characterise  the  country,  with  the  exception  of  certain 
small  areas  already  described,  till  the  western  edge  in  this  latitude  is 
reached  about  Qualcho,  Hatty,  and  Tanyabunkut  Lakes. 

Near  Gatcho  Lake,  the  basaltic  material  holds  many  lai'ge  transparent 
feldspar  crystals,  poi-phyritically  imbedded ;  and  between  M aliput  and 
Gatcho  Lakes,  a  white,  porous,  siliceous  material  occurs,  which  has 
apparently  been  deposited  by  thermal  watei*s.  About  four  miles  north 
of  Gatcho  Lake  a  remarkable  little  hill  inses  about  250  feet  aboro 
the  general  level  of  the  undulating,  plateau-like  countiy,  on  the  east  side 
of  the  stream.  It  may  be  called  Sinter  Knoll  from  the  material  compos- 
ing it,  which  is  either  a  deposit  formed  directly  from  mineral  watei's,  or 
in  connection  with  a  solfataric  vent ;  or  may  be  a  silicificd  trap  like  those 
observed  by  Mr.  Darwin  in  the  Island  of  Ascension.  The  most  common 
variety  is  yellowish-grey,  or  pale  purple  in  colour,  and  is  seen  on 
transverse  fracture  to  be  composed  of  fine  superposed  lamina>,  often 
scarcely  thicker  than  paper.  This  occasionally  shows  minute  specks  of 
lUioeouadepotit.  clear  siliceous  matter  following  the  suifaces  of  lamination,  but  in  some 
cases  becomes  quite  unifonn  in  colour,  and  massive.  Other  parts  of  the 
hill  are  made  up  of  an  extraoixiinary  brecciated  material,  composed 
entirely  of  fragments  of  the  rocks  above  described,  from  several  inches 
in  diameter  to  the  size  of  grainfl  of  sand.  These  are  tumbled  confusedly 
together,  and  have  been  completely  re-cemented  by  added  material 
slightly  difTerent  in  colour.     Some  portions  of  the  breccia  are  blotched 
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with  white  spots  and  streaks,  from  which  the  colour  nerving  to  indicate 
the  fhigmental  character  of  the  rock  has  been  removed  by  the  protractwi 
passage  of  steam  or  acid  waters.  Other  varieties  contain  in  their 
crevices  a  yellow  material,  probably  hydrated  opal-like  silica. 

About  two  miles  north  of  the  Knoll,  another  similar  little  hill  api>eai's, 
bat  is  composed  of  basalt,  finely  columnar,  the  columns  being  inclined. 

Followinflr  the  tributaries  of  the  Nechacco  towaitls  Na-tal-kuz  Lake,  inclined  beds 
little  rock  is  seen  in  place,  but  the  Tei*tiaiy  basalts  pmbably  preponderate. 
About  midway  between  the  mouth  of  the  Ched-a-kuz-ko  and  the  lii*st 
great  beud  on  the  Nechacco,  a  wide-sj)read  sheet  of  columnar  basalt  is 
seen  sloping  eastwaiil.  from  the  flanks  of  the  hills  on  the  north  bank  of 
the  river,  at  an  angle  ot  ten  or  fifteen  degrees.  Whether  it  owes 
this  slope  to  that  originally  possesswi  by  the  suHace,  or  wholly  or  in  part 
to  subsequent  flexure,  which  the  Tertiary  rocks  of  adjacent  regions  are 
seen  to  have  undergone  to  some  extent,  was  nr)t  determined.  It  rests, 
however,  on  pale  beds  of  softei*  materials,  which  appear  from  a  distance 
to  rise  in  one  place  into  the  basalt  in  a  dome-like  form,  while  Jiot  far 
distant,  the  basalt  seems  to  descend  and  till  a  hollow  in  the  underlying 
beds,  showing  apparently  some  unconformity.  On  the  south  bank  of 
the  river,  a  smaller  ex|K3sure  of  similar  deiX)sittt  was  more  carefully 
examined.  The  following  section  gives  the  different  materials  as  they 
alternate  with  each  othei*,  in  descending  order ;  the  thicknesses  stated 
being,  however,  only  estimated  : — 

FKKT.       IN.  Section  of 

1.  Basalt;  the  upp«T  part  fine-grained,  dark  yellowish-grey;  the  basalts  and  tolT 

lower,    compact,    blackish-grey   with   conchoidal    fracture 
(approaching  obsidian).    Atl-eant 40        0 

2.  Rock   peculiarly  banded  with   red  and  black   layers,  probably 

feldspathic,  in  part  at  least  fragmental 0         5 

3.  Greyish  feldspar  rock,  imperfectly, but  coarsely,  crystalline. . . .         2        0 

4.  Grey  hard  rock,  with  small  black  a<.'icular  and  other  crystals,  and 

half-rounded   grains   of  fragmented  origin,  but  apparently 

fritted  together  afterward  by  heat .' 0        6 

6.  Fine-grained,   pale-grey,   trachyte-tuff,   with   scattercni,   black, 

shining,  cr}'stallinc  points 1         0 

6.  Trachyte-tuff,  scarcely  crumbling  between  the  fingers ;  with 
occasional  small  stony  fragments,  weathering  to  pillar-like 
masses.     Bottom  not  seen.    At  least 30         0 
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On  the  Cut-off  Brook  a  remarkable  hill  occui*s,  rising  to  a  height  of 
about  150  feel,  and  nearly  vertical  on  the  north-west  side.     It  is  composed 
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acUned  buaitic  of  basalt,  with  porphyritic,  gl^^.Y  feldspai*  ciyHtals,  and  shows  columns, 
beautifully  regular,  and  some  of  them  at  least  100  feet  in  length.  They 
are  not  pei*fectly  |>arallel,  but  spread  out  towards  the  base  of  the  hill, 
in  one  place  so  abruptly,  that  a  little  slightly  overhanging  clift  shows 
their  ends  in  section.  Neai*  this  place  some  red  and  banded  agates  were 
found  sti'ewn  on  the  surface  of  the  ground,  but  most  of  thorn  much 
bix>ken  and  cracked. 

The  Cheslata  Lake  stream  joins  the  Nechacco  from  the  west,  not  far 
below  the  tii'st  great  bend,  ah'eady  mentioned.  Fi*om  this  point,  for  some 
distance  north wai-d — as  ascertained  by  Mr.  Bowman,  who  ascended  the 
river  in  a  canoe — the  basalts  are  underlain  by  an  extensive  sedimentary 
formation,  including  lignites,  of  which  one  bed  of  Yery  good  quality 
was  found  to  be  four  feet  in  thickness.  The  rocks  accompanying  the 
lignites  appear  to  be  arenaceous  clays  of  the  usual  chai*acter,  but  ai*e 
associated  with  conglomerates  in  greater  pro}K)rtion  than  usual.  These 
contain  well-rounded  fragments  of  silicified  volcanic  rocks,  like  those 
described  on  a  former  page,  as  probably  i*epresenting  the  Mesozoic  series 
on  this  part  of  the  liver.  The  basaltic  and  other  later  igneous  rocks 
seem  here,  as  in  other  instances,  to  have  flowed  out  into  pools  and  lakes 
containing  the  earlier  Tertiaiy  deposits  j  and  are  in  consequence,  in 
their  lower  parts  vesicular,  and  sometimes  eai'thy.  No  exposures  occur 
in  the  reach  of  the  Nechacco  flowing  due  north  towaixl  Fraser  Lake,  but 
the  underlying  rocks  ai'e,  in  all  probability,  those  of  the  Tertiary  series. 

In  mapping  the  formations  on  the  Lower  Nechacco,  an  extensive  area, 
reaching  fi'om  that  part  of  the  river  opposite  the  west  end  of  Ta-chick 
Lake  to  a  short  distance  below  the  mouth  of  the  Stuart  Kiver,  has  been 
coloured  as  Tertiai-y.  The  i*ocks  are  seen  in  very  few  places,  but  from 
the  character  of  the  country,  and  absence  of  other  exposui'es,  it  is  supposed 
that  they  are  here  lai'gely  developed.  The  best  section  of  these 
rocks  seen  in  this  j'egion  showed  only  about  fifty  feet  in  thickness,  the 
beds  dipping  !S.  -^2^  E.,  <  12®,  and  consisting  of  rather  hai*d  sandy 
shales  and  soft  yellowish  sandstones,  the  former  with  scales  of  mica,  and 
comminuted  carbonaceous  matter  on  their  surfaces  of  bedding.  The 
eixxied  edges  of  the  beds  ai'e  overlain  by  the  white  silts  of  the  Lower 
Nechacco  basin. 

Below  the  Isle  de  Pierre  liapid,  for  about  a  mile  and  a-half  beyond 
Ses-ti-noo  Island,  yellowish,  and  pale-greenish  clays  of  the  lignite  forma- 
ti(ni  arc  seen  in  scveial  places  along  the  north  bank  of  the  river,  at  low 
water.  They  appear  to  be  more  or  less  inclined,  and  to  indicate  an 
outlying  patch  of  llie  Tertiary  on  older  i-ocks.     Further  down  the  river. 
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at  the  White  Mud  Rapid,  basalts,  compact  and  vef*ieiilar,  are  found  over-  Rockiatwh 

Mud  Rapid. 

lying  white  and  yellc»wi8h  clays,  which  show  some  purplish  carbonaceous 
bands  and  fragments  of  lignite.  The  rocks  are  here  somewhat  dis- 
turbed, probably  by  the  unrler-cutting  of  soft  beds  by  the  stream,  and 
Hubfiequent  collapse  of  the  upper  layers.  Occasional  small  outcrops 
of  Tertiary-  days  occur  for  about  a  mile  UOow  the  mouth  of  the  Chilacco, 
beyond  which  point  only  Glacial  or  still  later  beds  ai*e  found.  Nearly 
opposite  the  mouth  of  the  Chilacco  is  a  promment  hill  of  basaltic  rock, 
and,  for  about  a  mile  and  a-half  u])  that  river,  Tertiary  igneous  rocks  are 
seen  at  intervals.  The  lowest,  tbrming  at  one  place  a  little  cliff  on  the 
river,  is  a  pale  greyish  tuff,  with  fine-grained  matrix,  but  including 
fVagments  of  half-decayetl  yellowish  pumice.  It  is  overlain  by  a  hai-d 
dolentie  bed. 

On  the  Fi*aser  Eiver,  Tertiary  rocks — but  without  any  trace  of  the 
igneous  portion  of  the  series — appear  in  several  places  l>etween  fort 
George  and  the  first  caflon  below  it.  No  older  beds  are  seen  on  this 
part  of  the  river. 

Bocks  of  Fraser  ami  Francois  Lakes, — These  two  lakes,  with  the  river  Terti»nr»nd 

"^  MeHosolc  roc 

connecting  them,  form  a  transverse  section  of  the  country  nearly  ninety  2t^~J'^ 
miles  in  length,  but  were  not  found  to  yield  as  good  a  geological  exhi- 
bition of  its  structure  lus  had  been  expected.  The  rocks  shown  seem  to 
belong  entirely  to  the  Porphyrite  series  or  its  representJitives,  and  to  the 
Igneous  ix)cks  of  the  Tertiary;  hut  on  Frangois  Lake,  their  mutual 
relations  aie  in  some  i)laces  exceedingly  perplexing.  It  is  with  the 
view  of  avoiding  the  confusion  which  might  be  caused  by  placing  some 
of  these  rocks  somewhat  arbitrarily  in  the  series  to  which  they  are  at 
present  supposed  to  belong,  that  they  are  here  separately  described. 

The  flat  land  at  the  lower  or  cast  end  of  Fraser  Lake,  is  underlain  by  Syeujt*. 
syenite,  passing  in  some  places,  by  the  addition  of  a  little  quartz,  into 
syenitic  granite.  These  rocks  are  seen  on  the  north  shoi^e  of  the  lake, 
fonning  the  lower  hills,  and  distinctly  passing  under  the  Tertiary  volcanic 
rocks,  for  two  and  a-quarter  miles  fi-om  its  outlet,  when  the  overlying 
series  comes  down  to  the  water's  eilge.  Peninsula  Bay,  near  the  west 
end  of  the  lake  on  the  north  side,  marks  here  the  western  edge  of  the 
overlying  rocks,  the  peninsula  and  .shore  of  the  west  bay  being  again 
composed  of  syenitic  granite.  On  the  south  shore,  a  point  on  which 
stands  a  prominent  little  hill  op])osite  the  peninsula,  is  composed  of  a 
similar  material,  which  may  al.so  appear  along  this  shore  for  some  miles 
near  the  east  end  of  the  lake.  Thi»  rock  resembles  a  true  diorite  in 
some  places,  and  in  the  last  mentioned  locality,  is  travei-sed  by  dioritic^ 
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or  aphanitic  dykeH.  The  feldspar  vai'ies  in  colour  from  grey  to  red,  and 
is  sometimes  quite  coarsely  crystalline.  Near  the  outlet  of  the  lake,  on 
the  north  shore,  the  rock  shows  spots  or  blotches  of  a  darker  colour, 
sometimes  over  a  foot  in  diameter;  and  occasionally  almost  resembles  an 
altered  breccia.  No  bedding  planes  aie  ever  visible,  however,  and  it  is 
probable  that  these  are  not  really  fragments,  but  concretionary  masses, 
trood  blocks  for  building  might  be  quarried  here  at  the  lake  shore,  but 
the  material  is  very  hard  A  prominent  hill,  a  mile  and  a-half  behind 
Fort  Phaser,  holds  a  little  black  mica  in  addition  to  the  ordinary  ingre- 
dients, and  is  spotted  similarl}'  to  that  last  described.  The  sjwts  are 
darker,  and  show  grey  feldspar  crystals,  poi-phyntically  imbedded  in  a 
tine-graincKi,  blackinh-grey  mass.  These  rocks  resemble  those  elsewhere 
seen  intrusive  in  the  Porphyrite  fbimation, and  may  be  supposed  to  be  of 
the  same  age. 

Jf  rampart-like  hill,  just  south  of  Fort  Fraser,  appears  to  be  composed, 
to  the  summit,  of  rocks  of  the  basaltic  series,  but  at  the  base  probably 
overlies  some  soft  tufaceous  or  clayey  beds,  fi'om  the  abundance  of  frag- 
ments of  such  material  strewing  the  shore.  With  the  exception  of  the 
arejis  of  ohler  rock  already  mentioned,  the  Tertiary  volcanic  rocks  seem  to 
form  the  shores  of  the  lake  and  hills  surrounding  it.  In  several  places, 
these  i*ocks  were  observed  to  dip  at  low  angles  in  various  directions,  but 
most  commonly  toward  the  basin  of  the  lake.  On  the  north  shore,  a 
volcanic  breccia,  or  agglomerate  of  basaltic  and  other  similai'  fragments, 
is  largely  developed,  and  is  seen  to  be  overlain  by  a  laminated  basalt 
with  flattened  and  drawn  out  vesicles.  Near  the  entrance  of  Peninsula 
Buy,  on  the  north  side,  the  beds  are  dipping  N.  67°  E.,  or  away  fi-om  the 
syenitic  mass  of  the  peninsula,  at  angles  of  eight  to  ten  degrees.  The 
a^^glomei'ate  is  here  ])articulai'ly  well  shown,  consisting  of  masses, 
which  are  sometimes  very  large,  confusedly  mingled  with  smaller 
fragments.  The  tiner  parts  of  the  matrix  are  ot  a  pale  colour,  with 
little  ii-regular  cavities,  holding  zeolitic  minerals ;  the  fragments  are 
chiefly  of  a  species  of  tachylite  with  a  resinous  fi'acture,  and  appear  to 
have  been  the  broken-up  surface  of  a  lava  flow,  still  in  some  places 
showing  very  perfectly  the  original  ropy  flow- structure. 

Minute  veins,  and  Assures  stained  with  copper,  traverse  some  of  the 
basaltic  rocks  west  of  the  syenite  of  Peninsula  Point. 

Near  the  south  bank  of  the  Stellako  Eiver,  at  it«  mouth,  a  low  hill  is 
formed  of  a  haitl  i>orphyrite  of  purplish-grey  colour,  but  of  which  the 
attitude  is  not  aj»parent.  The  bas8  is  finely  granular,  and  through  it  are 
scattered  laige  blade-like  tieldspai*  ciystals,  sometimes  half  an  inch  in 
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length  and  of  nearly  the  same  colour  with  the  matrix.  From  iU  Porphyritee 
lithogical  similarity  to  the  i-ocks  at  the  west  end  of  the  Stellako,* 
this  rock  is  supposed  to  belong  to  the  same  series.  In  ascending  the 
river,  the  next  rock  seen  in  place  is  granite,  consisting  chiefly  of  flesh- 
red  feldspar  and  quartz,  with  little  mica.  This  continues  to  appear  in  the 
river  banks  nearly  to  Fran9ois  Lake,  and  is  usually  much  broken-up  by 
jointage  planes;  most  of  which  are  nearly  vertical,  and  run  N.  "7°  E. 
The  point  between  the  south  bank  of  the  river  and  Fran9oi8  Lake  is 
chiefly  composed  of  greyish  feldspathic  rocks  of  fine-grain,  with  scattered, 
larger,  porphyritic,  feldspar  crystals.  Those  alternate  with  gmnite  Qr»nitedyk« 
like  that  just  described,  which,  in  one  place,  was  observed  to  form  an 
evident  dyke  about  four  inches  wide  among  them,  proving  its  more 
recent  origin.  The  poi-phyrites  are  laminated  or  bedded,  the  direction 
of  the  structure  being  N.  62°  E.  These  rocks  not  only  resemble  those 
at  the  mouth  of  the  river,  but  are  much  like  those  of  the  Nechacco, 
twenty  miles  south  of  Fort  Fraser. 

Francois  Lake,  or  Xi-to-bun-kut,  has  already  been  described  as  to  its  igneom  rod 

^  ^  J  J  two  periods 

general  features.  Geologic^iUy,  its  basin  appears  to  be  formed  in  rocks  Fran^oieUi 
of  the  Poi'phyrite  and  Tertiary  volcanic  series,  which  it  is  in  many  ca.'^es 
difficult  to  sepjirate.  The  Tertiary  igneous  rocks  seem  to  rest,  at  least 
in  some  places,  directly  on  the  older  scries,  and  in  others  to  lie  on 
conglomerate  l)eds  of  Tertiary  age,  and  pi'obably  also  on  clays  and 
sands,  though  those  were  not  seen.  The  Tertiary  formation,  as  a  whole, 
appears  to  have  been  formed  on  an  uneven  surface  of  the  older  rocks,  and 
to  have  aflerwai*ds  been  removed  in  many  places?  by  denudation.  It  is 
probable  that  the  lake-valley  was  cut  out,  at  least  to  some  degree,  in  pi-e- 
Tertiary  times ;  as  the  basaltic  flows  have  been  seen  in  several  places  to 
slope  towards  it  as  though  poured  out  originally  on  an  inclined  surface. 
There  can  be  no  doubt  that  rocks  of  both  series  occur  on  the  Lake,  but 
with  our  present  knowledge,  their  separation  is  often  a  matter  in  which  it 
is  almost  impossible  to  fool  perfect  confidence.  In  view  of  this  fact,  and 
the  difficulty  of  satisfactorily  describing  the  distribution  of  the  beds 
from  the  exposures  seen,  it  is  intended  to  give  here  merely  a  brief 
summary,  the  map  showing  the  dividing  linos  as  they  ai'o  supposed  to 
exist. 

On  the  north  shore,  granite,  soen  in  a  few  places,  is  supposed   to  Granite, 
extend  for  about  six  miles;  beyond  which,  for  six  and  a-half  miles, rocks, 
clearly  belonging  to  the  Tertiary  series,   are  found.     They  consist  of 
basalts  and  purplish  vesicular  rocks,*overlain  at  the  west  by  heavy  beds 
of  conglomerate  or  breccia,  composed  of  fragments  for  the  most  part 
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resembling  rocks  of  the  Porphyrito  series,  with  some  of  granite,  similar 
to  that  seen  in  the  eastern  part  of  the  lake.  Rocks  of  the  Porphyrite 
gi'oup  then  occupy  the  shoi'e  for  some  distance,  forming  broken  rocky 
hills  inland,  and  I'epresented  where  examined,  by  a  fine-grained,  dull  purple 
poi*phyrite.  Igneous  i-ocks  of  the  Tertiary  then  again  appear,  and  form 
the  whole  of  the  blunt  point  opposite  Un-cha  Brook ;  the  prevalent 
material  being  a  greyish-green  amygdaloid,  the  cavities  of  which  are  filled 
with  calcite.  The  south  shore  from  East  Bay,  for  nearly  twelve  miles,  is 
occupied,  as  far  as  the  water-side  exposures  enable  its  character  to  be 
determined,  by  rocks  most  closely  resembling  the  Porphyrite  series  in 
their  hardness  and  appearance  of  alteration,  but  differing  somewhat 
minemlogicall}'.  They  are  chiefly  haixi,  greyish  and  blackish  traps, 
compact  in  texture,  but  sometimes  vesicular ;  the  cavities  being  filled 
with  calcite.  West  of  these,  rocks  evidently  Tertiary,  again  appear. 
Opposite  the  conglomerate  described  on  the  north  shore,  a  breccia, 
similar  in  character,  but  differing  somewhat  in  colour,  is  found  ;  beyond 
it,  brownish  basaltic  rocks  of  the  usual  character  continue  to  near  Un-cha 
Bi'ook. 

Reverting  to  the  north  shore,  from  the  place  last  described,  i-ocks  of 
the  older  series  appear  f\*om  point  to  point  for  nearly  fouiieen  miles. 
The  beds  seem  for  the  most  part  to  lie  at  angles  of  from  twelve  to 
twenty  degrees.  The  chief  varieties  of  rock  observed  in  order  from 
east  to  west,  are  as  follows  : — dark  grey  porphyrite  with  epidote  in  small 
veins.  Compact  rock  with  pale-pui-ple  feldspathic  base,  through  which 
are  scattered  small  quartz  crystals,  and  dull  white  concretionaiy  spheiniles 
with  a  radiating  sti'ucture.  A  rock,  which  might  jyerhaps  be  called  a 
spherulitic  perlite,  consisting  of  a  yellowish  feldspathic  base,  through 
which  concretions  like  large  and  small  shot  are  thickly  scattered. 
The  concretions  are  much  harder  than  the  matrix,  and  give  it  a  curious 
appearance  on  weathering.  Beyond  this  the  shore  for  some  distance  is 
characterised  by  an  opaque,  white,  or  grey  feldspathic  rock,  through  which 
little  spots  of  quartz  are  scattered.  This  must  have  a  thickness  of 
several  thousand  feet.  From  Un-clia  Brook,  on  the  south  shore,  to  the 
point  of  Hun-cha-yuz  Mountain — four  miles — the  rocks  differ  in  appear- 
ance from  those  elsewhere  seen  on  the  lake,  consisting,  apparently,  of 
bedded  diorites  and  black  compact  beds,  with  conglomerates,  some  of 
which  appear  to  be  made  up  largely  of  fragments  of  cherty  rocks,  like 
those  of  the  Lower  Cache  Ci-eek  series.  At  Hun-cha-^niz  Point  the  bods 
dip  S.  2*7°  W.,  at  an  angle  of  15®.  For  the  next  ten  miles  exposures  are 
fow,  but  the  white  bed  last  mentioned,  on  the  north  shore,  aj'fpears  to 
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cross   over,  and  compact  ^roonish  and  pui*])IiHh  rock8  in  considerable 
thickness  are  seen  to  overlie  it. 
At  the  point  now  arrived  at  in  the  description  of  the  lake  westward,  TerUary 

^  '  conglomeraU 

the  Tertiary  i*ock8  again  appear  almost  simultaneously  on  the  north  and 
south  shores.  The  lowest  bed  seen  is  a  brown- weathering  conglomerate, 
holding  films  of  coaly  matter  in  places,  formed  evidently  by  the  altera- 
tion of  bitumen,  which  must  have  penetrated  it.  Westward,  and  over- 
lying this,  are  volcanic  rocks  of  different  kinds,  basalts,  agglomerates 
and  amygdaloids,  which  together  constitute  the  mass  of  Ches-nun 
Mountain  and  the  accompanying  high  land,  with  a  total  thickness  of  at 
least  1,000  feet.  Near  the  foot  of  Ches-nun,  a  basaltic  dyke  fifteen  feet 
in  width  is  seen,  cutting  a  volcanic  agglomerate  with  some  fragments 
three  feet  in  diameter.  The  dyke  is  columnar  at  right  angles  to  its  walls,  columnar  dyi 
and  was  again  seen  at  a  distance  of  over  two  miles  on  the  south  shore 
of  the  lake.  Beyond  Ches-nun  Mountain  exposures  are  rare  for  a 
considerable  distance,  but  it  is  probable  that  the  Tertiary  series  occupies 
the  lake  shores  for  about  seventeen  miles  from  the  point  first  mentioned 
in  this  paragraph.  At  the  western  exti'emity,  a  rock  precisely  resembling 
the  conglomerate  above  described,  and  containing  little  fragments  of 
lignite  among  the  well-rounded  ])el)bles,  is  again  found.  Notwithstand- 
ing some  iiTCgularity  in  the  directions  of  dips  obtained,  I  am  inclined  to 
think  that  this  great  area  of  Tertiary  rocks  constitutes  a  synclinal  of 
which  Ches-nun  lies  nearly  in  the  centre. 

From  the  western  edge  of  the  above  Tertiary  region  to  the  west  end  white  tncbyi 
of  the  lake,  rocks  of  the  older  volcanic  formation  appear  to  continue. 
The  most  remarkable  are  those  seen  on  and  near  Noo-cho  Island  on 
both  sides  of  the  lake.  The  rock  is  here  a  while  trachyte-tuif,  which 
appeal's  from  its  finely  laminated  character  to  have  been  deposited  in 
walor,  but  may  have  been  subsequently  bleached  or  altered  by  acid 
vapours.  It  now  forms  a  coherent,  or  even  somewhat  hai-d,  finely 
porous  mass,  and  must  be  at  least  several  hundred  feet  in  thickness. 
Microscopically,  it  is  found  to  be  veiy  opaque,  by  reason  of  the  many  Microscopic 
small  pores  in  its  substance.  When  I'cndered  transparent,  however, 
by  saturation  with  balsam  it  appears  as  a  clouded  or  streaky  film, 
which,  under  the  polariscope,  breaks  up  into  a  congeries  of  glimmering 
feldspathic  cjystals,  foi-ming  a  reticulated  mass.  With  the  blow-pijK) 
it  fu.ses  with  diificulty  on  the  edges,  but  becomes  semi-transparent  and 
hard,  and  would  appear  to  be  a  very  suitJible  material  for  the  manu- 
facture of  porcelain,  if  properly  selected  and  ground. 

Ma-di-na  Mountain,  beyond  the  west  end  of  the  lake,  seems  to  con- 
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sist  of  heavy  beds  with  a  dip  at  an  angle  of  about  fifteen  degrees.     From 
their  appearance  at  a  distance,  and  from  the  natui'e  of  the  stones  in  the 
Ma-di-na-ko  River,  it  is  probably  of  rocks  of  the  Porphyrite  series, 
otnbunkut  From   Ootsabunkut  Lake,  south  of  Fran9ois  Lake,   Mr.  Cambie  has 

kindly  brought  some  i*ock  specimens.  These  for  the  most  ])art  resemble 
those  attributed  to  the  Porphyrite  series  on  Francois  Lake,  but  also 
indicate  the  presence  of  Tertiary  igneous  rooks.  They  have  been  of 
assistance  in  drawing  the  probable  boundary  of  these  rocks  in  that 
region. 

(teneral    Conclusions    and   Comparison    of    the    Rocks    above 
described  w[th  those  op  other  localities. 

iiree  periods  of       It  is  uow  certain  that  there  are  represented,  in  the  rocks  of  British 

olcMkic-ftctivity. 

Columbia,  at  least  three  distinct  periods  of  great  volcanic  activity, 
indudetl  respectively  within  the  Palaeozoic,  Mesozoic  and  Tertiary  erat^ 
of  geological  time.  The  rocks  produced  by  volcanic  action  in  many 
places  seem  to  be  the  chief  representatives  of  these  periods  in  the 
geological  scale,  excluding  to  a  great  extent  the  ordinary  aqueous 
sediments. 
•Mouie  In  the  report  for  1871-72  you  provisionally  united,  under  a  single  head- 

'ancouver*"  ing,  the  Cascade  Mountain  rocks  with  those  of  that  part  of  Vancouver 
Island  near  Victoria.  The  progress  of  the  investigation  of  the  country 
appears  to  favour  the  correctness  of  this  view,  and  to  show  a  blending  and 
interlocking  of  such  characters  of  difference,  as  the  typical  and  originally 
examined  localities  of  the  two  series  present.  No  fossils  more  character- 
istic than  the  encrinal  columns,  mentioned  by  Mr.  Richai-dson  in  liis 
report  for  the  same  year  (p.  92),  have  yet  been  found,  but  many  facts 
seem  to  show  that  it  is  at  least  highly  probable,  if  not  certain,  that  the 
rocks  near  Victoria  represent  a  part  of  the  series  examined  by  Mr.  Eich- 
aixison  between  the  head  of  Alberni  Canal  and  the  east  coast  of  the 
Island,  though  in  a  more  metamorphosed  condition.  These,  with  part  of 
the  series  found  in  the  Ballinac  Islands,  were  pronounced  by  Mr.  Billings, 
00  Palfeontological  evidence,  to  be  either  Carboniferous  or  PeiTnian,  and 
most  probably  the  former.*  Volcanic  action  has  played  a  large 
part  in  the  building  up  of  these  rocks  on  Vancouver  Island,  and 
near  Victoria  probably  nine-tenths  of  their  entire  thickness  is  made 
up  of  ash-bedb,  interleaved  with  lavas  and  other  igneous  rocks.     These, 
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from  their  composition,  have  yielded  remiily  to  motamoi-phism,  and  now 
lithologically  resemble,  as  you  have  pointed  out,*  the  rocks  of  the 
Huronian  and  altered  Quebec  groups  of  Eastern  Canada.  This  likeness, 
with  the  fact  that  the  rocks  still  preserve  not  alone  the  chemical,  but 
also  in  some  places  the  mechanical  characters  of  volcanic  rocks,  will 
render  them  when  worked  out  a  most  interesting  study,  and  a  valuable 
term  of  comparison  in  the  discussion  of  the  great  series  of  older  meta- 
morphic  and  crystalline  rocks  of  other  parts  of  the  continent. 

In   the  country  east  of    the  granites  and  diorites  of  the  Coast  or  Relations  of 
Cascade  Kange,  the  Lower  Cache  Creek  group,  which  from   the  fossils  creXrocta! 
now  obtained  in  its  limestone,  must  in  all  probability  represent  a  pai-t, 
or  the  whole,  of  (ho  rocks  of  Vancouver  Island  just  noticed,  is  found 
largely  developed,  and  though  showing  considerable  intercalations  of 
volcanic  matter,  it  consists  in  groat  part  of  limestones,  quartzites,  and 
other  beds  of  oi-dinary  aqueous  ongin.      The  junction  of   these  with 
the  more  crystalline  nvks  of  the  Coast  Kange  has  not  been  worked  out, 
and  little  is  known  of  their  extension  in  the  eastern  part  of  the  Pro- 
vince where  they  are  widely  s|)re}id,  till  wo  reach  the  main  range  of  the 
Bocky  Mountains,  where  we  again  find  limestones  of  great  thickness  as-  j^^^^ 
sociated  with  sedimentary  beds  and  holding  Fusulina  and  other  Carbonif-  c«wt^on8 
eroas  fossils,  with,  perhaps,  in  some*  places,  a  tendency  towanl  Devo-  ^°*™*    • 
nian  facies.     Dr.  Hector  has  describe<l  these  rocks  at*  forming  the  great 
mass.of  the  mountains  for  a  considerable  part  of  their  length,  but  I  know 
of  no  region  in  which  contemporaneous  volcanic  action  is  indicated,  but 
that  which  I  have  examined  in  the  vicinity  of  the  49th  parallel,  where 
a  wide-spread  sheet  of  contemporaneous  diorite  forms  an  important  mem- 
ber of  the  section,  f     The  tendency  of  the  evidence  at  present  available, 
therefore,  seems  to  be  towards  the  conclusion  that  in  Carboniferous  times 
a  great  region  of  volcanic;  activity  nearly  coincided  with  the  position  at 
present  occupied  by  the  Cascade  or  Coast  Range,  and  the  parallel  range 
of  Vancouver  Island,  and  that  the  great  igneous  accumulations  there    /^  .  ^ - 
^found  may  eventually  be  traced  vvesiward  step  by  step,  gradually  losing  <Lr^^ 
their  importance  till  they  are  replaced  by  the  unbroken  limestones  under- 
lying the  plains. 

The  rocks   of  the  gold-bearing  series,  were   examined  last  summer  ooid-bewing 
only  at  Leech  liiver,  Vancouver  Island,  of  which  the  features  observed  *®^"* 
are  elsewhere  reported  on.  and  connected  with  some  general  remarks  on 
the  am'iferous  rocks  of  the  Province.     It  may  suffice  to  state  here,  in  the 
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abnence  of  any  definite  information  on  the  subject,  that  I  believe  the 
probabilities  are  in  favour  of  the  view  that  the  aurifei'ous  rocks  of  Cariboo, 
Anderson  Eiver  and  Boston  Bar,  and  Vancouver  Island,  ai'o  nearly  on 
the  same  horizon,  and  will  be  found  intermediate  m  age  between  the  Car- 
bonifei*ou8  and  Porphyrite  series,  though  probably  most  closely  attached 
to  the  former. 

Ah  already  obsoi'ved,  the  evidence,  palaeontological  and  stratigraphical, 
seems  to  show  a  close  connection  between  the  Jackass  Mountain  beds,  of 
the  report  for  1871-72,  and  the  foimation  designated  the  Poi'phyrite  group 
in  1875,  and  tii*st  found  on  Tatlayoco  Lake.  While  the  overlying  Jackass 
Mountain  series,  equivalent  to  a  part  of  the  Shasta  division  of  the  Cre- 
taceous of  California,  is  composed  of  rocks  not  unlike  those  of  ordinary 
aqueous  origin,  the  Porphyrite  group  is  built  up  almost  exclusively  of 
igneous  pi-oducts,  chiefly  porphjTitic,  but  seldom  showing  quartz;  inter- 
stratified  with  rocks  which  appear  to  be  fine-grained  diabases,  with 
perhaps  some  diorites,  and  gi'eat  masses  of  volcanic  breccia  or  agglom- 
erate. Many  even  of  the  finer  grained  rocks  are  of  fragmental  origin, 
having  been  volcanic  ashes,  lapilli  and  sands ;  but  as  these  cannot  be 
distinguished  in  most  cases  from  those  of  the  same  chemical  constitution 
which  have  originally  been  flows  of  molten  matter,  in  their  description, 
the  same  names  have  been  applied  to  both  indifferently.  The  thickness 
of  this  volcanic  series  must  be  very  great.  It  has  been  roughly  esti- 
mated in  one  locality — as  above  stated — at  10,000  feet.  The.  most 
typical  exposures  of  iis  rocks,  yet  studied,  are  in  close  relation  to  the 
eastern  flanks  of  the  Coast  Eange,  but  it  is  probable  that  other  scattered 
centres  of  volcanic  activity  of  this  date  also  existed  elsewhere. 

The  wide-spread  Tertiary  basalts  have,  in  the  region  examined  last 
summer,  prevented  the  tracing  of  the  connection  of  these  and  the  Jackass 
Mountain  rocks  with  those  called  above  the  Necha<5Co  series,  which  pro- 
bably represents  them,  at  least  in  part.  Volcanic  products  are  still 
found  among  the  Nechacco  beds,  but  with  a  preponderance  of  those  of 
oi*dinary  aqueous  origin.  The  stratigraphical  connection  of  these  with 
the  Jurassic  and  Cretaceous  rocks  of  the  great  plains,  in  which  no  evi- 
dence .  of  contemporaneous  volcanic  action  appeal's,  yet  remains  to  be 
established. 

The  resemblance  of  the  Porphyrite  formation  of  western  British 
Columbia  with  that  described  by  Mr.  Darwin  under  the  general  name  of 
the  Phorphyritic  formation  in  the  Cordilleras  of  Chili,  is  so  striking  as  to 
be  worthy  of  mention,  especially  as  it  seems  to  obtain  not  only  in  litho- 
logipal  charactei*8  but  also,  to  a  great  extent,  in  i*egaixl  to  age.    The 
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basal   strata  on   the   flanks  of   tho  outer  lines  of  the  Conlillera  are 

described  as  baring  for  their  prevailing  ri>ok  a  purplish  and  greenish 

porphyritie  elay^tone-conglomerate.  or  brfooia,  the  imbedded  fragment* 

of  wbich  vary  from  mere  particles  to  bloi-ks  six  to  eight   inches  in 

diameter.    The  basis  is  generally  porphyntic,  with  perfect  crystaN  of 

feldspar,  and  resemblo  that  of  a  true  injected  clay  stone  porphyry,  though 

often  of  a  mechanical  or  sciimentar}-  asjxK-t,  and  s<>metimes  jasj^ry. 

The  fragments  ai'e  of  many  varietio  of  clayslone  jx>rph\Ty.  usually  of 

nearly  the  t<ame  colour  with  the  >urrouiuling  matrix.     This  description 

might  almost  applj'  woixi  for  woiil   to  the  r<»cks  ol  the  convs|x>ntiing 

series  in  many  paits  of  British  Cc»lumbia.     Further  t>n,  the  a.NiHH*i  and 

distribution  of  the  formation  is  descril^ed  in  the  following  terms : — 

"The  alternating  sti-ata  of  pt)rphyrie*»  and  |)0ii)hyntic  conglomerate,  iv^rph^mic 
and  with  the  occasionally  inchule<i  beds  of  feldspathic  slate,  together  i.\HxiuklnL^ 
make  a  grand  formation;  in  several  places  within  the  Coniillera  1 
estimated  its  thickne>s  at  fi-om  (»,000  tc>  7,000  feel.  It  extemis  tor 
many  hundred  miles,  forming  the  western  flank  of  the  Chilian  Cordil- 
lera, and  even  at  Iquique,  in  Peru,  850  miles  north  of  the  southernmost 
point  examined  by  me  in  Chili,  the  coast  escarpment,  which  rises  to 
a  height  of  between  2.000  and  3,000  feet,  is  thus  composed.  In  several 
parts  of  Northern  Chili  this  formation  extends  much  further  lowanls 
the  Pacific,  over  the  Gi*anitic  and  Metamorphic  lower  riH'ks,  than  it 
doe<»  in  Central  Chili ;  but  the  main  Cordillera  may  be  considennl  as 
its  re;i:ral  line,  and  iis  biHiadlh  in  an  east  and  west  direction  is  iu>ver 
gre:.t." 

It  would  thus  appear,  that  the  i^eneial  similarity  of  the  formations  of  Me»»»»!c 
the  Pacific  Coast  when  traced  in  lines  parallel  to  the  axis  of  mountain  wwicomu 
elevation,  obtains  striking  contirmation  in  this  case,  and  that  at  about  the 
same  stage  in  the  Mesozoic  division  of  geological  time,  volcanoes  were 
in  active  operation  at  points  so  distant  in  this  old  axis  of  disturbance  as 
Chili  and  British  Columbia.  Nor  are  interme<liate  links  quite  wanting. 
I^moud,  I  believe,  describes  Cretaceous  rocks  a^s  resting  on  porphyries 
and  Carboniferous  limestones  in  Northern  Mexico  ;  and,  though  I  have 
not  been  able  to  tind  that  rooks  of  the  Mesozoic  have  been  attributed  to 
volcanic  action  in  California,  in  studying  Professor  AVliitney's  report  one 
is  almost  irresistibly  led  to  the  conclusion  that  in  the  Cretaceous,  and 
perhaps  also  in  some  of  the  older  rocks,  a])ortion  of  the  metamoii)hic  beds, 
(which,  in  their  distribution  an<l  rapid  alternation  with  little  chang(Mi 
sediments  of  ordinary  aqueous  origin,  have  been  so  puzzling)  are  really 
due  to  the  inclusion,  iu  ditl'erent  places,  of  easily  crystallized  and  hardened 
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volcanic  products,  whether  ashes  or  lavas.  The  silicifieation  of  rocks, 
which  has  occurred  extensively,  is  a  species  of  metnmorphism  quite  recog- 
nizable, and  not  likely  to  lead  to  the  formation  of  trap-like  or  -'  dioritic  " 
beds.  The  "  red  rock  "  or  "  imperfect  serpentine  "  of  the  Cretaceous  of 
the  vicinity  of  San  Francisco,  resembles  nothing  so  much  as  a  slightly 
altered  volcanic  material. 

Uniting  for  the  present  the  Jacka8s  Mountain  and  Porphyrite  Series, 
with  the  rocks  of  Tatlayoco  Lake,  and  the  Xechacco  Series,  as  known 
repreiientatives  in  Bi-itish  Columbia  of  the  lower  Mes07X)ic ;  we  may  add  to 
them  with  certainty  the  coal-bearing  rocks  of  the  Queen  Charlotte  Islands 
and  the  Monotis  beds  which  you  have  described  on  the  Peace  Eiver,  and 
with  a  considerable  degree  of  probability,  though  on  merely  lithological 
evidence,  the  trappean  and  agglomerate  series  found  south  of  the  gold 
rocks  near  Sooke,  and  a  part  of  the  i*ocks  seen  on  the  Ballinjic  Islands, 
by  Mr.  Eichai-dson.  The  coal  bearing  rocks  of  Vancouver  Island  appear 
to  be  higher  in  the  scale  than  any  of  these. 

The  overlying  Tertiary  rocks  rest  quite  unconformably  on  all  the  older 
formations,  and  appear  to  have  suffered  little  flexure  since  their  deposit. 
Their  lithological  appearance  has-  already  been  described.  The  basalts 
often  alfoixi  very  tine  displays  of  columns,  which,  in  several  instances, 
were  observed  to  be  curved.  In  many  places  basalts  and  allied  rocks 
show  a  peculiar  laminated  structure,  which  appears  to  have  been  pro- 
duced by  the  flow  of  a  half  liquid  mass,  or  internal  movement  caused  by 
lateral  pressure  in  the  case  of  intrusive  masses.  This  often  simulates 
bedding,  but  is  only  in  some  instances  parallel  to  the  surface  of  the 
sheet. 

As  described  in  the  report  for  last  year,  older  rocks  sometimes  stand 
out  above  the  basaltic  flows  as  hills,  and  in  othei*  cases  appear  in  valleys 
cut  through  them.  When  the  lower  rocks  are  of  ordinary  aqueous  sedi- 
ment, or  have  been  much  metamorposed,  they  are  very  easily  distinguished 
from  those  of  the  Tertiary,  but  when  the  Porphyrite  Series,  with  its  great 
masses  of  volcanic  material,  appeal's  in  contact  with  the  later  rocks  of 
similar  origin,  their  separation  is  often  a  matter  of  extreme  difficult}-, 
especially  where  exposures  are  few  and  hidden  by  forest.  Some  of  the 
intrusive  porphyritic  i-ocks  of  the  later  penod  are  indistinguishable  in 
hand  specimens  fi'Om  the  altered  volcanic  sediments  of  the  Porphyrite 
series,  and  when  we  approach  the  region  of  a  Tertiary  vent,  where  the 
rocks  arc  much  broken  and  altered,  and  tmchitic  pi*oducts  abound,  it  is  not 
always  easy  to  prove  that  the  rocks  of  changed  character  do  not  belong 
to  the  older  series.     The  rocks  near  Toot-i-ai,  for  instance,  though  sup- 
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pofled  to  belong  to  the  Porphyrite  series,  mighty  on  lithological  grounds, 
with  equal  probability,  be  explained  as  those  characterizing  a  Tertiary 
vent,  ail  other  traces  of  which  have  been  removed  by  denudation. 

No  crucial  test  by  which  these  two  formations  may  be  distinguished  No  crudai  te* 
now  remains,  all  those  which  have  l)een  proposed  from  time  to  time  having 
broken  down  in  one  or  more  instances.  Only  by  working  out  the  strati- 
gi'aphy  and  the  organic  remains,  can  cei'tuinty  be  airived  at  in  some 
instances.  There  are,  however,  certain  criteria  very  useful  in  most  parts 
of  the  region  examined,  the  more  important  of  which  are  are  as  fol- 
lows. 

The  older  series  icenerally  rests  at  hii^her  antfles,  and  is  more  distui'bed  Diflerenoe« 
and  metamorphosed.  Its  most  abundant  rocks  are  acidic,  while  the  most 
widely  spread  rocks  of  the  Tertiary  are  basic  j  free  silica  seldom  appears 
in  the  fii*st,  but  scarcely  ever  in  the  second  series.  The  older  series 
shows  no  true  basalts,  and  perhaps  no  unaltered  dolerites.  The  cavities 
of  its  originally  vesicular  rocks,  are  almost  invaiiably  filled  with  infil- 
trated minerals,  while  those  of  the  newer  part8  of  the  Tertiary  series  are 
most  commonly  open.  In  the  older  series,  epidote  is  very  frequently 
developed,  generally  in  cracks  and  joints,  but  sometimes  penetrating  the 
compact  rock.  Olivine  is  never  found.  In  the  Tertiaiy  rocks  olivine 
abounds  and  epidote  has  not  been  met  with.  About  eight-tenths  of  the 
Porphyrite  rocks'SO  far  found,  contain  %nough  calcareous  matter  to 
effei'vesce  slightly  with  an  acid,  while  scarcely  one-tenth  of  the  newer 
series  are  calcareous.  This  fact  is  probably  due  to  the  very  general, 
more  or  less  complete  decomposition  of  the  feldspars  of  the  older  i*ocks. 

The  rocks  of  Granitic  texture,  of  the  region  examined  last  season,  Two  clauses  of 
appear  to  fall  into  two  classes.  Of  these  one  contains  little  quartz,  though  ^  ^^ 
sometimes  passing  over  inUj  a  rock  resembling  quartz  porphyry.  This 
has  been  describe<l  as  occurring  at  the  mouth  of  the  Iltasyouco  River,  and 
at  one  place  on  the  Salmon  River,  and  may  be  the  result  of  the  greater 
metamorphism  of  the  porphyrites  themselves.  The  second  is  more 
commonly  found.  It  cuts  through  the  Porphyrite  formation  in  intriLsive 
masses,  and  frequently  directly  underlies  considerable  areas  of  the  Ter- 
tiary igneous  rocks.  It  may  vary  from  a  true  Granite  to  a  Syenite  or 
diorite,  and  very  probably,  in  some  cases,  represents  the  deep-seated 
products  of  the  last  period  of  volcanic  activity.  In  other  places,  how^ever, 
the  older  Tertiary  sedimentary  beds  resting  on  denuded  sui'faces  of  rocks 
of  this  class,  show  that  they  had  been  formed  long  anterior  to  the  Tertiary 
volcanic  period.  Evidence  continues  to  accumulate  to  show  that  sedi- 
mentary Tertiary  beds,  laid  down  in  lakes  of  fresh  water,  underlie  very  * 
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Lignites  extensive  areHs  of  the  later  biisalts.     With  theHo  the  lignites  are  associated, 

T^rttary.  and  it  woiild  appear  that  in  almost  every  case  where  important  exposurCvS 

exist,  lignites  of  greater  or  less  thickness  also  occur.  The  same  impor- 
tance does  not  attach  to  lignite  as  a  fuel,  in  a  well  timbered  country  like 
British  Columbia,  as  on  the  treeless  plains  east  of  the  Rocky  Mountains ; 
but  all  these  deposits  will  no  doubt  eventually  be  of  value,  and  the  better 
qualities  of  lignite  would  probably  even  now  be  preferred  to  pine  and 
spruce  wood  for  raising  steam,  if  these  two  classes  of  fuel  only  were 
available.  Nodular  clay  ironstone  has  been  found  in  one  place — Tsa-cha 
Lake — in  association  with  the  lignito  formation. 
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Leech  River  wa^  discovered  to  be  aurifereous  by  Mr.  R  Brown's  Govern-  Discovery  of 
ment  exploring  expedition,  in  the  summer  of  1868.     It  atti*acted  much  £ver. 
notice,  and  it  is  estimated  that  about  $100,000  worth  of  gold  was  obtained 
from  it  in  a  comparatively  short  time.     Houses  and  stores  were  erected, 
under  the  supposition  that  it  would  prove  a  permanent  mining  region, 
but  it  is  now  completely  abandoned. 

Leech  Rivor  joins  the  Sooke  River  fi*om  the  west,  about  seven  miles  iu«4aiHitrej 
fi-om  the  mouth  of  the  latter  at  Sooke  Inlet,  and  nearly  twenty-one  ^^**^^*'- 
miles  from  Victoria.  A  waggon  road  extends  from  Victoria  to  Gold- 
stream  Bi-ook,  which  it  reaches  at  a  point  about  two  miles  south  of  the 
end  of  Saanich  Inlet,  into  which  the  brook  flows.  The  remaining 
distance  of  eight  miles,  to  the  mouth  of  the  Leech,  is  accomplished  by  a 
ti*ail,  cut  out  at  the  time  of  the  mining  excitement,  and  still,  with  the 
exception  of  the  bridges,  in  fair  oi-der.  This  follows  the  Goldstream  for 
about  three  miles  and  then  crossing  it  continues  westward,  while  the 
valley  turns  to  the  north.  The  highest  point  attained  by  the  trail,  which 
keeps  to  a  comparatively  low  tract  in  a  country  generally  mountainous, 
is  about  1,300  feet  above  the  sea.  Fi'om  this  it  descends  to  the  valley 
of  the  Sooke,  which,  at  its  junction  with  the  Leech,  has  an  elevation  of 
about  230  feet.  Large  patches  of  snow  remained  in  the  woods  at  the 
higher  levels  on  the  19th  of  April,  and  in  the  sheltered  Leech  Valley,  at 
the  junction  of  the  North  Fork,  snow  several  feet  in  depth  kiy  on  the 
ground,  interfering  much  with  geological  obsei*vation. 

At   Goldstream  Bridge,  where  the  waggon   road  ends,  the  locks  are  Roduat 
greenish-grey  schists,  or  slates,  more  fcldspathic   than  quartzose.     Some  Bridge. 
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beds  are  divided  into  thin  regular  layers ;  the  surface  being  slightly 
lustrous  and  talcose  ;  others  are  less  regular,  break  with  a  rough  fracture, 
and  are  travei*sed  in  all  directions  by  rusty  surfaces.  At  the  bridge  the 
division  planes  of  the  rock  have  a  strike  of  N.  58°  W.,  with  a  dip 
northward  at  an  angle  of  about  80°.  At  another  place,  the  altitude  is 
vertical,  with  a  strike  of  N.  38°  W.  These  planes  appear  to  be  that  of  the 
bedding,  but  may  represent  cleavage  only.  In  some  places,  many  veins 
of  quartz  arc  intercalated,  and  much  broken  vein-stuff' strews  the  surface. 
The  quartz  is  generally  somewhat  cavernous;  though  even  the  rusty 
stain  of  the  pyrites,  which  it  may  once  have  contained,  has  for  the  most 
part  been  removed  by  weathering.  It  looks  unpromising  as  an  auriferous 
material.  A  tunnel  has  beeninin  into  one  of  the  banks  of  the  Goldstream, 
near  the  bridge,  on  a  quartz  vein.  The  material  obtained,  has,  however, 
been  completely  i*emoved  by  the  flood  waters  of  the  stream,  but  it  is  to 
be  inferred  that  the  result  of  the  enterprise  was  not  satisfactory.  Little 
alluvial  gold  has  been  found  in  the  Goldstream. 

In  continuing  westward  to  the  crossing  of  Goldstream  by  the  trail, 
rocks  somewhat  lower  in  the  sei'ies  —supposing  the  observed  dip  to 
represent  their  normal  attitude — are  met  with.  These  consist  of  soft, 
glistening  blackish  schists,  undulated  and  crimped,  and  often  showing 
minute  wrinkles  on  their  surfaces.  In  some  places  they  hold  many  veins 
and  lenticular  masses  of  quartz ;  pai*allel  to  the  sU'ike,  and  at  the 
last  exposure  before  crossing  the  stream,  were  observed  to  be  rather 
paler  in  colour.  The  following  strikes  were  obtained  at  three  places, 
from  east  to  west :— S.  43°  E.,  with  dip  northward  about  70°  ;  S.  58°  E., 
with  probable  high  dip  northward ;  S.  53°  E.,  with  dip  northward  at  an 
angle  of  50°.  The  position  of  the  beds,  it  will  be  noticed,  is  extremely 
uniform.  The  slopes  and  lower  portion  ot  the  valley,  are  for  the  most 
part,  formed  of  a  hard  clayey  ^'  cement,"  like  that  to  be  described  in  the 
valley  of  Leech  River. 

After  crossing  the  brook,  no  rock  is  seen  lorabout  half  a-mile,  and  then, 
a  dark  purplish-black,  apparently  feldspathic  rock,  appears,  quite  unlike 
any  of  tho^e  formerly  seen,  and  evidently  of  volcanic  origin.  Its  dip  is 
S.  '1°  W.,  <  50°,  or  nearly  opposite  to  that  of  the  slaty  series.  It  would 
seem  that  the  trail  passes  beyond  the  southern  edge  of  the  slates  at  this 
place,  and  for  about  a  mile  and  a-half  outcrops  of  similar  volcanic;  rocks 
are  found,  though  their  altitude  could  not  again  be  ascertained.  They 
arc  dark  grccnish-grey  and  purplish  traps:  in  some  places  showing  little 
amygdaloidial  grains,  and  often  strung  through  with  seams  of  pale  green 
epidote.     A  mile  before  jeaching  the  junction  of  the  Sooke  and  Leech 
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River,  black  schists,  like  those  already  described,  ai'e  again  found,  and 
most  constitate  here  the  extreme  southoi'n  edge  of  the  belt.  They  hold 
maeh  qnartz  in  leaves  and  lenticular  masses,  and  stnke  S.  83°  E.,  with  a 
northward  dip  <  60°. 

At  the  junction  of  the  Leech  and  Sooke  Rivera,  on  a  low  bench  called  The  aurifei 
Kennedy  Flat,  was  formerly  situated  Leech  Town.  The  valley  of  the  ^'^ 
Sooke  runs  dii-ectly  north wai-d  to  Sooke  Lake — neiu'ly  two  miles  distant — 
from  which  it  takes  its  rise.  That  of  the  Leech  continues  due  west  for 
three  and  a-half  miles,  and  then  forks;  a  small  stream,  known  as  the 
South  Fork,  coming  in  from  the  west  or  south-west,  while  the  valley  of 
the  North  Fork  runs  directly  northward.  Very  little  gold  has  been  found 
on  the  Sooke  River  above  its  Junction  with  the  Leech ;  while  below, 
scales  of  gold  occur  on  all  the  bars.  On  the  east  and  west  reach  of 
Leech  River  the  gi*eater  part  of  the  gold  was  obtained,  and  in  turning  up 
the  North  Fork  it  rapidly  diminished  in  quantity  ;  nothing  to  pay  being, 
I  believe,  found  above  a  fall  known  as  the  Devil's  Grip. 

The  east  and  west  portion  of  the  Leech  takes  its  coui*se  along  the  Eaatandw 
strike  of  soft,  blackish  schists,  like  those  already  described,  which  as  we  River. 
have  seen,  appear  to  form  the  southern  margin  of  the  slaty  belt,  and  to 
these  dark  I'ocks  we  muMt  attribute  the  greater  part  of  the  gold.  The 
valley  is  nan'ow,  in  places  almost  V-shaped,  and  rises  veiy  steeply  on  its 
southern  side,  which  appears  to  l)c  forme<l  by  hard  trappean  rocks. 
While  the  strike  of  the  soft  rocks  explains  the  course  of  this  part  of  the 
river,  its  northern  branch,  and  the  north  and  southdirectionof  the  Sooke, 
seem  to  be  due  to  remarkable  systems  of  parallel  cracks,  which  have 
a£fected  the  rocks  without  causing  much  displacement,  and  are  best  exem- 
plified at  the  cafion  on  Sooke  River. 

Although,  as  just  stated,  the  southern  portion  of  the  belt  of  schists  Poaition  u 
appeal's  to  be  characterized  by  the  pieponderauce  of  blackish  beds,  there  rocks. 
are  also  considerable  intercalated  masses  of  greenish-gray  rocks,  like 
those  of  Goldstream  Bridge,  and  the  general  appearance  of  the  beds  near 
Kennedy  Flat  is  so  j)recisely  that  of  those  of  the  Bridge  and  its  vicinity 
that  there  seems  no  reason  to  doubt  that  the  same  hoj'izon  is  repiesented 
in  both  places.  At  the  mouth  of  Wulf  Creek— joining  tlie  Sooke  from  the 
east  nearly  oj)posite  Kennedy  Flat — the  compact  trapi)ean  rocks  are  again 
found  bordering  the  slaty  belt  to  the  south.  The  material  is  here  a  fine- 
grained felsitic  trap  or  indurated  volcanic  ash,  shot  through  with  epidoic 
seams  and  stains.  Its  dip  is  N.  10°  E.  <  54°,  being  almost  opposite  in 
direction  to  that  previously  observed  in  these  i'ocks  near  their  junction 
with  the  slates.     In  following  the  aurifei-ous  belt  to  the  North  Fork  the 


98 


GKOLOGIOAL  SUBVET  OF  CANADA. 


BelttUoiui  of 
rodu  with 
irU  series 

to  tlie  north. 


gdklr 
Victoi 


Tm 


Tnppeftn 
oC^ke 


roclcs 
River. 


I'ocks  were  obeerved  to  have  the  following  attitudes  in  order  from  east 
to  west:— Dip  N.  17°  E.  <  46°  ;  dip  N.  22°  E.  <  60°  ;  dip  N.  30°  E.< 
80°  to  vertical ;  dip  N.  17°  E.<80°  ;  dip  N.  22°  E.<70°  ;  dip  N.  2°  E. 
<80°  ;  strike  S.  58°  W.,  vertical. 

North-westward  fi*om  Kennedy  Flat,  among  the  mountains,  the  rocks 
are  frequently  seen  at  the  surface,  and  though  no  absolutely  continuous 
section  was  di8Covei*ed  in  the  short  time  at  my  disposal,  some  facts  bear- 
ing on  the  relations  of  the  schistose  belt  to  the  north  were  obtained.  In 
ci*ossing  the  rocks  obliquely  to  their  strike,  which  continues  similai*  to 
that  noted  on  Leech  River,  they  are  found  in  some  places  to  be  as  black 
and  soft  as  anywhere  seen,  but  ai*e  in  general  paler,  and  at  times  coarser, 
and  gritty  from  the  intixxiuction  of  ai*enaceous  matter.  At  a  stream 
known  as  '*  Prospect  Gulch,"— estimated  to  be  nearly  two  miles  from 
the  southera  edge  of  the  belt  at  right  angles  to  the  sti'ike — a  considerable 
band  of  the  blackish  schists,  penetrated  by  many  quartz  veins,  is  still 
found.  They  dip  N.  27°  B.  <  70°.  Still  further  northward,  on  the  base  of 
a  pTOmindnt  mountain  nearly  opposite  the  lower  end  of  Sooke  Lake, 
paler  tints  again  prevail,  and  the  rocks  there  seem  to  change  rather 
gi*adually  into  thin-bedded  and  schistose  diontos  of  fine  grain,  greyish  and 
blackish-grey  colours,  sometimes  glistening  over  the  surfaces  of  lamina- 
tion and  occasionally  micaceous.  They  resemble  very  closely  many  of 
the  beds  seen  near  Victoria,  and  are  in  all  probability  a  paH  of  that  series. 
Shortly  alter  the  change  occurs,  the  dip,  though  still  very  high,  becomes 
reversed  in  direction.  This  may  not  be  a  feature  of  much  importance 
with  beds  so  nearly  vertical,  but  may  indicate  theii*  slightly  fan-shaped 
arrangement.  The  stiike,  though  about  here  rather  inconstant,  agrees 
pretty  well  with  that  of  the  gold  rocks,  and  thei*e  is  little  to  suggest  the 
existence  of  a  fault  separating  the  two  classes  of  locks. 

Down  the  Sooke  River,  from  the  mouth  of  the  Leech  to  Sooke  Inlet, 
the  rocks  are  all  referable  to  the  ti*appean  seines.  The  exposures  being 
poor,  and  the  weather  at  the  time  of  my  visit  unfavourable,  the  attitudes 
of  the  i-ocks  along  this  line  of  section  were  not  discovered.  It  is  probable, 
however,  that  several  folds  occur  within  this  distance— over  six  miles. 
The  varieties  of  rock  observed  in  order  from  north  to  south  ai-e  as 
follows : — 

1.  Rock  already  described  at  Wolf  Ci'eek.  2.  Grey-green  compact 
fclsite,  with  small  obscure  feldspathic  spots.  3.  Coarse  black  and  white 
diorite,  perhaps  intrusive.  4.  Compact  grey-green  feldspathic  ti'ap,  with 
veins  of  epidote,  like  the  i*ock  at  Wolf  Creek.  5.  Fine  grained  grey 
diorite,  with  tsmall  pale  feldspai*  blotches.     6.  Dark  grey-green  amygda- 
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loidy  with  small  roanJ  ainygdules,  7.  Finegmined  blackish  dioiitic  trap. 
8.  Bine  grained,  almost  aphauitic,  black ish-gi-oy  diorite.  i>.  Like  No. 
5,  but  rather  coarser  veins  of  epidote.     10.  Like  So.  8. 

From  Sooke  Inlet,  by  the  load,  to  its  junction  with  the  Metchosin  road,  Rock«onSoo 
many  exposures  of  rocks  of  this  series  again  occur,  showing  ti*appean 
rocks  of  various  coloui's,  compact,   amygdaloidal  or   bi'ecciated.     The 
country  based  on  them  is  extremely  rugged  and  rocky,  with  little  soil, 
and  no  leading  valleys. 

In  all  parts  of  the  slaty  belt  quartz  veins  abound,  and  in  the  black  <^wts  vetm. 
schists  of  Leech  Eiver  are  especially  numerous,  though  small.  A  baud 
of  slates  is  often  chanicterized  by  small  thin  stroaks  of  quai'tz  and 
little  lenticular  bunches  through  all  its  layers,  without  showing  any 
well  marked  large  vein.  The  quartz  holds  little  pyrites,  though  some- 
times superficially  rusty,  and  I  cannot  learn  that  gold  has  ever  been 
found  in  any  of  the  veinti.  Just  north  of  Kennedy  Flat  is  a  broad  quailz 
band,  resembling  a  lode,  but  which,  from  its  lamination  and  compact 
aspect,  more  probably  represents  a  zone  of  the  slatj*  rocks  silicified.  It 
contains  no  metallic  minerals.     The  sides  and  bottom  of  the  Leech  liiver  "Cement"  a 

glacial  deposit 

Valley  are  covered  by  a  *•  cement "  like  that  already  mentioned  as  exist- 
ing at  Groldstroam.  It  is  a  hui*d,  yellowish-grey  sandy  clay,  which  has 
apparently  been  consolidated  by  great  pressure,  lis  no  calcareous  or  other 
cementing  material  is  -recognizable.  It  is  charged  with  small  sub-angu- 
lar ixKjk  fragments  of  very  varied  origin,  and  in  its  character  and  mode 
of  occuiTence  appeal's  to  represent  the  bottom-moraine  of  a  glacier; 
precisely  resembling  the  material  which  has  in  some  places  been  foroed 
into  rock  crevices  near  Victoria  during  the  glacial  period.  On  exposure 
to  the  weather  it  crumbles  down  to  a  soft  sandy  and  stony  clay.  Knolls 
of  slaty  rock  project  through  this  "  cement,"  and  stand  out  above  the 
lower  benches  in  many  places,  showing  that  the  cover  is  nowhei'o  deep* 

Kennedy  Flat  is  composed  of  shingle,  sand,  and  boulder  bods,  irregulai-ly  j^j^.^^.  -j^^^ 
stratified,  and  of  quite  recent  fluviatile  origin.  It  is  from  fifteen  to  twenty  *"**"*n<^- 
feet  above  the  rivei*,  and  is  bounded  by  a  second  low  terrace,  about  thirty 
feet  higher,  which  runs  back  and  blends  with  the  slopes  of  the  hill.  At  the 
North  Fork  another  small  flat  of  a  lew  acres  in  extent  occui-s.  No  veiy 
marked  ditterence  was  observed  between  the  material  of  the  cement  and 
that  of  the  later  detrital  deposits,  though  the  latter  usually  contain  less 
clay,  and  a  gi*eater  proportion  of  comminuted  black  schist.  The  sand  of 
the  river  shore  is  in  great  part  composed  of  small,  blackish,  slaty 
pai'ticlcs  derived  from  the  rocks  of  the  valley  itself.  The  hu'ger  pebbles 
and  boulders  of  both  deposits  are  often  of  rocks  of  the  immediate  neigh- 
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bourhood,  but  mingled  also  with  great  quantities  of  foreign  rocks  of  all 
the  kinds  elsewhere  observed  in  the  drift  of  the  south-eastem  part  of 
Vancouver  Island ;  including  coai'se  grained  diorites,  whitish  honiblendic 
granites,  conglomerates  and  sandstones  from  the  Ci*etaceous. 

Adding  to  the  east  and  west  reach  of  the  Leech  Eiver  about  a 
mile  and  a-half  of  the  North  Fork,  the  total  length  of  the  stream  on 
which  gold  in  any  quantity  has  been  found  is  about  five  miles.  As  far 
as  I  can  leai*n,  all  the  good  '*  pay  *'  was  obtained  in  cleaning  up  the  bed  of 
the  river  itself,  and  by  **  crevicing  "  in  the  pot-holes,  pockets  and  fissures 
of  the  slates  of  the  sides  of  the  valley.  This  distiibution  of  the  gold 
seems  to  follow  natural!}'  from  the  steep  sides  of  the  valley  and  \U  small 
width,  and  I  do  not  know  that  any  rich  finds  were  made  on  any  of  the 
terraces  and  banks  far  alx)ve  the  stream,  though  a  good  deal  of  prospect- 
ing work  has  been  done  on  some  of  them.  The  greatest  quantity  of  heavy 
gold  appears  to  have  been  obtained  near  Bacon  Bar,  about  half-way 
between  the  North  Fork  and  Kennedy  Flat.  At  the  last  named  locality 
the  gold  was  nearly  all  light  and  scaly. 

Judging  from  appearances,  the  gold  of  the  Leech  River  rocks  has  been 
pretty  generally  ditfused  in  small  quartz  seams  through  certain  parts  of 
the  slaty  rocks,  of  which  a  great  mass  has  been  worn  down  and  removed 
during  the  excavation  of  the  valley,  leaving  the  heavy  gold,  by  a  natural 
process  of  concentration,  in  a  narrow  line  in  the  bottom  of  the  excavation. 
It  may,  therefore,  very  well  be,  that  no  veins  exist  suitable  for  mining 
operations,  though  the  deposits  of  the  valley  have  been  so  rich  in  some 
places.  At  the  same  time  the  finer  particles  of  gold  are  very  generally 
diffused  through  all  the  surface  deposits,  and  one  can  generally  find  two 
or  three  '*  colours  "  to  a  pan  of  dirt  taken  either  from  the  modem  deposits 
near  the  river  level  or  fi-om  the  decomposed  "  cement  "  far  up  the  slopes. 

Little  pyrites  is  found  in  association  with  the  gold,  and  no  particles  of 
galena  were  observed ;  while  magnetic  sand  is  also  present  in  rather 
small  quantity,  especially  on  the  lower  part  of  the  river  near  its  junction 
with  the  Sooke.     In  quality  the  gold  is  remai'kably  good. 

There  in  little  doubt  but  that  some  rich  spots  yet  exist  in  the  neighbour- 
hood of  Leech  River,  but  they  must  be  comparatively  quite  limited  in 
extent,  and,  from  the  nature  of  the  country,  difficult  to  find.  I  am  told 
that  in  most  cases  the  mind's  were  content  to  go  no  lower  in  the  bed  of 
the  Leech  than  the  surfiice  of  the  cement,  which  in  some  places  passes 
completely  under  it.  In  this  case  it  is  highly  probable  that  an  auriferous 
horizon,  at  least  equally  rich  with  the  upper,  exists  on  the  surface  of  the 
true  bed  rock.     The  steep-sided  character  of  the  valley  precludes  the 
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poBsibility  of  the  exifttence  of  extensive  old  channels,  following  diiiGurent 
courses  from  the  preHent  stream  ;  but,  on  the  south  side  of  the  riX'X5r> 
near  its  mouth,  a  gravel  flat  occui's,  where,  in  the  opinion  of  minopi; 
the  river  at  one  time  flowed.  This  opinion  may  very  probably  l)e  well 
founded,  and  if  the  ground  is  not  very  difficult  it  might  be  worth 
testing  it  It  is  also  not  improbable,  that  by  hydraulic  work,  a 
great  part  of  the  cement  and  benches  near  the  river  would  be  found 
remnoerative.  The  possible  existence  of  aurifewus  veins  rich  enough  to 
pay  for  working  in  this  part  of  the  country,  which  in  respect  to  its 
position  has  great  advantages  over  the  inland  districts,  should  also  be 
borne  in  mind,  though  nothing  of  a  very  encouraging  nature  can  yet  be 
said  on  this  subject. 
In  remrd  to  the  general  rolations  of  the  auiiferous  bolt,  it  may  be  Altered 

^  °  »  J  volcanic  rocks 

Stated  to  intervene  between  the  dioritic  and  feldspathic  mcks  of  the  ^  victoria 
Victoria  series  on  the  north,  and  the  traps,  amygdaloids  and  breccias  of 
the  Sooke  series  on  the  south,  though  its  relations  to  either  of  these 
systems  cannot  yet  be  certainly  stated.  The  Victoria  series  will  bo  more 
fully  described  when  the  map,  for  which  materials  are  now  accumulating, 
is  finished.  They  consist  chiefly  of  much  altered  volcanic  sediments  and 
traps,  but  hold  beds  of  limestone  and  bauds  of  argillite  in  sonie  places, 
and  may  probably  be  of  Cai'boniferous  age.  I  am  inclined  to  believe,  from 
the  apparent  blending  <)f  the  rocks  of  the  gold  series  with  these  north  of 
Leech  River,  that  it  is  more  closely  connected  with  the  Victoria  than  the 
Sooke  beds,  and  may  even  rest  comformably  on  the  former.  Some  circum- 
stances would  appear  to  suggest  a  faulted  junction,  but  even  if  this  occui-s 
it  may  not  be  a  dislocation  of  much  importance,  or  interfere  with  the 
conclusion  drawn  from  the  apparent  lithological  passage.  The  Leech  Definition  of  the 
Eiver  schists  certainly  represent  the  continuation  westward  of  those  seen 
at  Goldsti*eam,  which  are  probably  continuous  eastward  below  the  low  land 
about  Langford  Lake  and  reappear  at  the  point  forming  the  western  side 
of  the  entrance  to  Esquimault  Harbour.  Still  further  oast,  the  extension 
of  these  soft  beds  may  account  for  the  step-like  gap  in  the  coast  and 
straight  line  of  the  shore  l)etween  Esquimault  and  Victoria  harlx)urs 
and  beyond.  The  rocks  here,  however,  become  complicated  by  the 
great  intrusive  mass  of  the  peninsula  between  the  two  harbours.  1  do 
not  know  anything  of  the  extension  we8t^val•d  of  the  gold-bearing  belt, 
beyond  Leech  River,  but  its  coui'se,  if  uninterrupted,  would  probably 
bring  it  again  to  the  coast  about  the  Jpixion  River  or  Port  San  Juan,  and 
it  is  pi'obable  that  the  gold  found  at  the  first  named  locality  has  been 
derived  from  it.      The  slaty  belt  is  not,  however,  equally  auiiferous 
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iteib^teS'^^^  thix)iigboiit,  a  fact  shown  not  only  by  local  differences  found  in  the  east 

and* jf est  part  of  Leech  River,  but  by  the  absence  of  rich  deposits  on  the 

Goyeti'eara,  which  seems  in  its  relation  to  the  slate  belt  to  be  as  favour- 

.^    ably  situated  as  the  Leech.     Though  thus  rather  irregularly  distributed 

'in  the  slaty  belt,  gold,  in  paying  quantity,  is  probably  confined  to  it ; 

:*'/,/  which   renders  its  defininition,  both  on   the   map  and   in  its  relations 

••//'    to  the  neighboring  rocks,  a  matter  of  some  importance.     It  is  quite 

possible  that  several  parallel  folds  may  occur  within  the  width  of  the 

belt  of  gold  rocks,  and  that  variations  in   its  width   and  character 

may  depend  partly  on   these.     In  only  two  places   has  the  attitude 

of  the  rocks  of  the  Sooke  series  been  ascertained  near  their  junction 

rnnottonofakty  with    the  gold  rocks.      In   one  case  they  dip  in   a  direction   almost 

irith  Sooke  °  ^         r 

fwstai.  exactly  opposite  to  them,  and  in  the  second  dip  with  them,  and  might 

be  supposed  to  pass  under  them  conformably.  Taking  the  section  a^s  it 
occurs  on  Leech  and  Sooke  Rivei'S,  it  would  almost  seem  that  the 
Sooke  rocks  were  the  lowest  and  the  Victoria  rocks  the  highest  in  an 
ascending  series.  This  is  negatived,  however — besides  other  considera- 
tions— by  the  appearance  of  the  Sooke  rocks,  which  are  altogether  newer 
looking  and  less  affected  by  metamorphism  than  the  Victoria  beds.  It 
must  either  be,  then,  that  the  Sooke  rocks  form  the  highest  member  in  a 
consecutive  but  overturned  section,  that  they  rest  unconformably  upon 
the  gold  rocks  in  a  similar  section,  or  that  they  join  them  along  a  line  of 
fault.  With  our  present  knowledge  the  second  would  appear  the  most 
pi-obable  solution,  though  faulting  may  also  tend  to  complicate  the 
junction  in  some  places. 

iMof  the  Sooke  The  mutual  relations  of  these  three  series  of  rocks  offer  an  interesting 
and  important  pi-oblem,  which  could  no  doubt  be  most  satisfactorily 
worked  out  in  coast  sections ;  but  if  these  do  not  offer,  might,  I  think,  be 
solved  in  the  Leech  River  district  by  a  careful  sui-vey  during  the  summer 
months,  when  the  streams  are  low.  I  have  not  examined  the  coast  from 
Esquimault  to  Sooke,  but  specimens  collected  near  Albert  Head  by  Mr. 
Richardson  are  evidently  referable  to  the  Sooke  division,  and  he  has 
found  the  same  series  on  the  coast  west  of  Sooke.  The  age  of  these 
beds  must  at  present  remain  an  open  question,  but  many  facts  tend 
to  show  that  they  represent  the  Mesozoic  volcanic  series  of  the  main- 
land, elsewhere  described  as  the  Poi*phyrite  Series,  and  if  so  are 
probably  Jui-assic. 
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Beyond  the  elevated  western  niarfi^in  of  the  Gi*eat  Plains,  and  intervon-  Moantainow 

°  belt  of  the 

ing  between  it  and  the  Pacific  Ocean,  is  a  region  which  may  be  character-  PadHcooMt 
iased  as  one  of  mountains  and  disturbed  rock  formations.  This  inns 
north-westwaixi  and  south-eastwaixi,  with  the  general  trend  of  the  coast, 
and  is  divided  into  two  suboixiinate  mountainous  districts  by  an  irregulai* 
belt  of  high  plateau-country  running  in  the  same  direction.  South  of 
the  49th  parallel,  this  region,  fi*om  the  Rocky  Mountains  to  the  Pacific,  in 
various  parts  of  its  length,  has  been  found  to  contain  valuable  metal- 
liferous deposits  of  many  kinds,  and  already  appears  to  be  the  most 
important  metalliferous  area  of  the  United  States.  In  the  Province 
of  British  Columbia  is  included  over  800  miles  in  length  of  this 
mountain-  and  plateau-country,  with  an  average  breadth  of  about  400 
miles.  North  of  the  49th  parallel  the  Rocky  Mountjuns  are  now  known  correlation  of 
to  extend  to  the  Peace  Eiver,  and  even  further  north wanl,  to  near  the  ranges*" 
mouth  of  the  Mackenzie,  and  to  maintain  throughout  much  the  same  geolo- 
gical character  with  that  of  their  southern  portion.  The  Purcell,  Selkirk, 
Columbia,  Cariboo,  and  further  north,  the  Omineca  Mountains,  may  be 
taken  collectively  as  the  representatives  of  the  Bitter  Boot  Bangos  of 
Idaho.  The  interior  plateau  of  British  Columbia  represents  the  great 
basin  of  Utah  and  Nevada,  but  north  of  the  soutliern  sources  of  the 
Colombia  this  region  is  not  self-contained  as  to  its  drainage,  but  dis- 
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TABLE  from  the  Second  Annual  Report  of  the  Minister  of  Mines  <jf 
British  Columbia^  showing  the  aciualXy  known  and  estimated  yield 
of  gold;  the  Number  of  Miners  employed;  and  the  average  earnings 
per  man,  per  year  from  1858  to  1875.  [To  which  is  added  the  knoum 
and  estimated  yield  of  gold  in  1876.] 


Yrar. 

Amount  actually 

known  to  have  been 

exported 

by  Banks,  ^. 

Add  one-third  more, 
estimate  of  gold 

carried  away 
in  private  hands. 

Total. 

Number  of 

Miners 
employed. 

Average 
yearly  earn- 
ings per  man. 

1858       1 
(6  months.)  / 

1869 

1860 

1861 

1863 / 

1864 

1865 

1866 

1867 

1868 

1869 

1870 

1871 

1872 

1873 

1874 

1876 

1876 

1 

390,266 

1,211,304 
1,671,410 
1,999,589 

3,184,700 

2,801,888 
2,618,404 
1,996,580 
1,860,651 
1,779,729 
1,331.234 
1,002,717 
1,349,580 
1,208,229 
979,312 
1,383,464 
1,856,178 
1,339,986 

$ 

130,088 

403,768 
557,133 
666,529 

1,061,566 

933,962 
872,801 
665,526 
620,217 
693,243 
443,744 
334,239 
449,860 
402,743 
326,437 
461,154 
618,726 
446,662 

$ 

520,353 

1,616,072 
2,228,543 
2,666,118 

4,246,266 

3,735,850 
3,491,205 
2,662,106 
2,480,868 
2,372,972 
1,774,978 
1,336,956 
1,799,440 
1,610,972 
1,305,749 
1,844,618 
2,474,904 
1,786,648 

$ 

3,000 

4,000 
4,400 
4,200 
f  4,100 
\  4,400 
4,400 
4,294 
2,982 
3,044 
2,390 
2,369 
2,348 
2,450 
2,400 
2,300 
2,868 
2,024 

$ 

173 

403 
506 
634 
517 
482 
849 
813 
893 
814 
992 
749 
569 
734 
671 
567 
643 
1,222 

38,166,970 

Average  number  of  miners  employed  yearly 3,220 

Average  earnings  per  man,  per  year $658 

Total  actual  and  estimated  yield  of  gold,  1858  to  1876 $38,166,970 

Adding  the  product  of  1876,  the  whole  amount  of  gold  exported  from 
the  Province,  in  eighteen  and  a-half  years,  is  computed  at  $39,953,618, 
or  stated  in  round  numbers,  forty  millions,  a  very  remarkable  result 
from  a  colony,  the  total  European  population  of  which  probably  did 
not  average  during  the  same  period,  10,000. 

The  gold  yield  shows  a  fluctuation  from  year  to  year,  which  is  due  not 
only  to  the  uncertainty  of  the  deposit*  worked,  and  number  of  miners 
employed,  hut  depends  also  on  climatic  conditions.  Thus  the  decrease  of 
1876,  as  compared  with  1875,  may  be  attributed  in  the  Cariboo  District 
to  the  great  quantity  of  snow  falling  on  the  mountains  dui'ing  the  precod- 
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ing  winter,  and  more  than  average  rainfall  of  the  Bummer ;  ciroomstances 
preventing  the  cleaiing  of  the  deep  claims  from  water  till  late  in  the 
Beaaon.  In  Ca8siar,  the  unfavomble  spring  prevented  the  miners  from 
reaching  their  claims  till  late,  and  heavy  floods  impeded  theii*  operations 
daring  the  summer. 

The  very  general  distribution  of  alluvial  gold  over  the  Piwiuce,  may  ?^]j"y^^ 
indicate  that  several  diffei'ent  i*ock  formations  pi*oduce  it  in  greater  or 
less  quantit}',  though  it  is  only  whore  "coai-se  '  or  "  heavy  *'  gold  occurs 
that  the  original  auriferous  veins  must  be  supposed  to  exist  in  the  imme. 
diate  vicinity  of  the  deposit.  "  Coloure,"  as  the  finer  particles  of  gold 
are  called,  travel  far  along  the  beds  of  the  rapid  rivers  of  this  country 
before  they  are  reduced  by  attrition  to  invisible  shreds ;  and  the  northern 
and  other  systems  of  distribution  of  drift  material  have,  no  doubt,  also 
assisted  in  spreading  the  fine  gold.  The  gold  formation  proper,  however? 
of  the  country,  consists  of  a  series  of  talcoso  and  chloritic,  blackish  or 
greenish-grey  slates  or  schists,  which  occjisionallj'  become  micaceous, 
and  generally  show  evidence  of  greater  metamorphism  than  the  gold- 
bearing  slates  of  California.  Their  precise  geological  horizon  is  not  yet 
determined,  no  geological  siu'vey  to  that  end  having  been  made ;  but  I 
am  inclined  to  believe  that  they  will  be  found  to  occupy  a  position 
intermediate  between  the  more  distinctive  membei*s  of  the  Lower  Cache 
Creek  group  of  Mr.  Selwyn's  first  provisional  classification  of  the  i-ocks 
of  British  Columbia,*  and  the  base  of  the  overlj'ing  Mes^ozoic  i-ocks, 
called  in  my  report  for  1875 f  the  Porphyi'ito  series.  If  this  bo  so 
thoy  arc  not  improbably  the  geological  equivalents  of  some  of  the 
richest  auriferous  rocks  of  California.  By  the  denudation  of  the 
auriferous  veins  traversing  these  rocks  the  gold  has  been  concentrated 
in  the  placer  deposits. 

The  greatest  areas  of  these  rocks  appear  in  connection  with  the  dis-  a^^^^ 
tui'bed  region  lyiiig  west  of  the  Rocky  Mountain  Eauge,  known  in  J^JJi^l®*^'* 
various  parts  of  its  length  as  the  Purcell,  Selkirk,  Columbia,  Cariboo 
and  Omincca  Eanges.  Other  considerable  belts  of  auriferous  rocks, 
however,  probably  belonging  to  the  same  age,  occur  beyond  this  region, 
as  in  the  vicinity  of  Anderson  River  and  Boston  Bar,  on  the  Fraser;  at 
Leech  River,  Vancouver  Island,  and  elsewhere. 

The  Cariboo  District,  discovered  in  1860,  has  been  the  most  permanent  cariboo Dtetrit 
and  productive.     The  fifty-thiixl  parallel  of  latitude  passes  through  the 
centre  of  the  district,  which  has  been  described  as  a  mountainous  region, 


*  Report  of  ProKretB  Geological  Survey,  l9rU7%  p.  61.  ■       f  Report  of  Progreei,  1875-76. 
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but  is  rather  to  be  regarded  aH  the  remnant  of  a  great  high-level  plateau ^ 
with  an  average  elevation  of  from  5,000  to  5,500  feet,  disnected  by  innu- 
merable streamB  which  flow  from  it  in  every  direction,  but  all  eventually 
reach  branches  of  the  Fi^aser  River.  These  streams,  falling  rapidly  about 
their  sources  over  mcky  beds,  descend  into  great  V-8haj)ed  valleys,  and 
with  the  lessening  slope,  the  rook  becomes  concealed  by  gravel  deposits, 
which  increase  in  thickness  and  extent  till  the  valleys  become  U-shaped 
or  flat  bottomed,  and  little  swampy  glades  are  formed,  through  which 
the  stream  flows  tortuously  and  with  gentle  current.  The  steep-sloping 
banks  of  the  valleys  are  densely  covered  with  coniferous  forest,  of  which 
comparatively  little  has  been  destroyed  by  fire,  owing  to  the  dampness  of 
the  climate  at  this  gi'eat  altitude.  The  surface  of  the  broken  plateau 
above  is  often  diversified  by  open  tracts,  affording  good  pasture  in 
summer ;  and  the  whole  country  is  more  or  less  thickly  covered  by  drift 
or  detntal  matter,  concealing  the  greater  part  of  the  sui'face  of  the  rocky 
substratum. 

As  in  all  new  gold  mining  districts,  the  shallower  placer  deposits,  and 
gravels  in  the  present  stream -courses  firet  attracted  attention,  but  with 
the  experience  of  California  and  Australia,  it  was  not  long  before  the 
**  deep  diggings  "  wore  found  to  be  by  far  the  most  profitable.  Williams* 
and  Lightning  Creeks  have,  so  far,  yielded  the  greater  part  of  the  gold  of 
Cariboo.  They  were  known  from  the  first  to  be  rich,  but  have  been 
found  specially  suited  for  deep  work,  in  having  a  hai*d  deposit  of  boulder 
clay  beneath  the  beds  of  the  present  watercourses,  which  prevents  the 
access  of  much  of  the  superficial  water  to  the  workings  below.  By 
regular  mining  operations  the  rocky  bottom  of  the  valley  is  followed 
beneath  fifty  to  150  feet  of  overlying  clays  and  gravels,  the  course  of  the 
ancient  stream  being  traceable  by  the  polished  rocks  of  its  bed,  and  the 
coai*se  gravel  and  bouldei's  which  have  filled  its  channel.  In  the  hollow 
of  the  i-ocky  channel  the  richest  "  lead"  of  gold  is  usually  found,  but  in 
following  the  rock  surface  laterally,  side-ground,  rich  enough  to  pay  well, 
is  generally  discovered  for  a  greater  or  less  width.  The  old  stream, 
courses  of  the  Cariboo  district  are  found  to  have  pursued  very  much  the 
same  directions  that  their  present  representatives  follow,  crossing  often 
from  side  to  side  of  the  valley  with  different  flexures,  and  occasionally 
running  through  below  a  point  of  drift  material  projecting  into  the 
modern  channel,  but  never,  I  believe,  actually  leaving  the  old  valley  or 
running  across  the  modern  drainage  system,  as  is  so  often  the  case  in  the 
deep  placet's  of  California  and  Australia. 

As  an  example  of  the  methods  employed,  and  extent  of  mining  opera- 
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tions  required  to  reach  the  buried  ehannelH,  the  Van  Winkle  Mine,  on  vanwinkit 
lightning  Creek,  which  is  the  most  successfal  now  in  operation,  may  be 
taken.     This  mine  is  briefly  noticed  in  the  Descriptive  Catalogue,  pub- 
lished in  connection  with  the  Geological  Survey's  collection  at  the  late 
Philadelphia  Exhibition. 

The  claim  covei*s  about  2,050  feet  in  length  of  the  valley,  the  deepest  outlay  »nd 
part  of  the  old  channel  of  which  had  been  cleared  out  to  a  length  of 
between  1,600  to  1,700  feet  in  October  of  1876.  Much  side  ground,  how- 
ever, yet  remains,  and  the  workings  sometimes  attain  a  width  of  from 
200  to  300  feet,  in  following  this  up  as  far  as  it  can  be  made  to  pay.  The 
claim  yielded  tlie  fii'st  dividend  in  December,  1873,  $40,000  having  been 
expended  before  gold  wab  found  in  the  channel.  It  has  since  continued 
to  pay  handsomely,  having  produced  in  one  week  gold  worth  $15,700, 
and  on  other  occasions  at  the  weekly  "  clean  up,"  sums  of  $14,000,  $12,000, 
&c.  At  the  date  above  mentioned  the  total  pi-oduct  of  gold  had  amounted 
to  the  large  sum  of  $500,1)64.99. 

In  reaching  the  buried  channel,  a  shaft  is  usually  sunk  at  the  lower,  or  shaft sinkins 
down-stream  end  of  the  claim,  on  the  sloping  side  of  the  valley,  where  after 
having  gone  through  a  moderate  depth  of  clay  or  gravel,  the  slaty  rock  of 
the  disti'ict  is  reached.  The  shaft  is  then  continued  through  this,  till  a 
depth  sup]X)sed  to  be  sufficient  is  attained,  when  a  drift  is  started  at  right 
angles  to  the  coarse  of  the  valley,  and  if  the  right  depth  has  been  chosen — 
either  by  rough  estimation,  or  calculation  based  on  that  required  in  other 
neiffhbourine:  workings — the  old  channel  is  struck  in  such  a  way  as  to  Drifting  fori 

°  °  °  "^  old  channeL 

enable  the  subterranean  water  collecting  in  it  from  the  whole  upper  part  of 
the  claim,  to  be  pumped  to  the  surface  by  the  shaft.  On  cutting  out  of  the 
slate  rock,  however,  into  the  gravel,  so  much  water  is  frequently  met 
with  that  the  pnmj)s  are  mastered,  rendering  necessary  a  cessation  of 
work  till  the  dryest  part  of  the  season,  or  the  application  of  more  power- 
ful machinery.  When  the  drift  is  not  found  to  be  at  a  sufficient  depth  to 
cut  the  bottom  of  the  old  channel,  it  is  generally  necessary  to  close  it, 
and  after  continuing  the  shaft  to  a  greater  depth,  to  drive  out  again. 
The  old  channel  once  reached,  and  cleared  of  water,  is  followed  up  its 
slope  by  the  workings,  to  the  upper  part  ol  the  claim,  and  where  paying 
side-ground  occurs  it  is  also  opened. 

In  the  Van  Winkle  Mine  the  average  depth  of  the  workings  is  only 
about  seventy  feet,  the  lowest  shaft  being  placed  300  feet  from  the  creek, 
on  the  opposite  side  of  which  the  rock  is  seen  to  rise  to  the  surface, 
forming  sleep  cliffs.  The  water  is  raised  to  within  forty  feet  of  the 
surface,  when  it  is  discharged  into  an  adit  3,000  feet  long,  which  is  also 
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Wat«r.  U8ecl  bj  Other  claims.    There  ai*e  two  pumps,  ten  inches  in  diameter,  with 

wooden  pipes,  making  about  twelve  foui'-lbot  strokes  a  minute,  the  power 
being  supplied  by  an  eighteen-foot  breast-wheel.  This  does  not  adequately 
represent  the  volume  of  water  pumped,  however,  as  the  ground  of  this 
claim  is  partly  drained  by  others  lower  in  the  series,  in  which  work 
cannot  be  carried  on  till  later  in  the  season.  The  richest  pay  is  obtained 
in  the  rock  channel  of  the  old  sti*eam,  but  where  this  is  much  contracted 
the  force  of  the  water  has  swept  the  gold  away  to  those  places  where 
its  width  is  increased.  The  harder  rocks  still  preserve  their  polished  and 
watei*-wom  forms,  but  most  of  the  slates  are  rotten  and  crumbling  to  a 
oonsiderable  depth,  and  in  cleaning  up  in  the  bottom,  a  thickness  of  one 
to  two  feet  is  taken  out  with  a  pick  and  shovel,  and  sent  up  to  the 

Bide  work.  surface  with  the  overlying  gravel,  for  treatment.     In  the  side-work, 

as  in  the  central  channel,  the  greater  part  of  the  gold  is  found  lying 
directly  on  the  "  bed  rock  "  and  only  occasionally  ai'e  paying  streaks 
seen  in  the  gravel  a  few  feet  above  it.  The  side  ground  is  worked 
up  from  the  channel  in  successive  breasts  parallel  to  it.  The  average 
yield  of  the  pai*t  being  worked  at  the  time  of  my  visit  may  be 
stated  at  from  two  and  a-half  to  three  ounces  to  each  set  of  timber ; 
the  set  uncovering  about  thirty-five  square  feet  of  bed  rock,  with  a 
height  of  six  feet. 

[lowest  deposits.  The  lowest  layers  of  gravel  contain  many  larger  boulders  of  quartz 
and  slaty  fragments  not  much  water-worn,  which  must  have  come  down 
from  the  hill-sides ;  the  appearance  being  that  of  deposit  by  torrential 
watew  to  a  depth  of  foui*  to  six  feet  in  the  channel,  above  which  the 
gravel  is  genemlly  better  rounded,  and  more  evenly  spread,  though  still 
mixed  with  little  clayey  matter. 

In  consequence  of  the  unconsolidated  nature  of  the  gravel,  the  pres- 
sure on  the  suports  of  the  workings  is  excessive.  The  sets  of  timber 
are  in  some  places  only  a  few  inches  apart,  and  the  whole  of  the  work- 
ings are  lined  with  complete  lagging.  The  timber  used  is  very  massive, 
being  fmm  one  to  two  feet  in  average  thickness,  and  consisting  of  the 
spruce  of  the  country,  simply  barked  and  sawn  into  lengths.  It  costs, 
delivered  at  the  mine,  eight  cents  per  running  foot,  all  suitable  sizes 
being  taken  at  the  same  rate.  The  lagging,  which  is  merely  split  out, 
foui'  feet  long,  five  inches  wide,  and  two  thick,  costs  seven  dollai's  a  hun- 
dred pieces.  With  every  precaution,  the  timbei's  ai'e  frequently  cinished 
by  the  pressure,  or  the  uprights  even  forced  downward  into  the  slate. 
Where  large  boulders  are  removed  from  the  sides,  or  *'  slum  *'  is  found, 
spruce  brush  j*equires  to  be  extensively  used  behind  the  lagging,  and  in 
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many  parts  of  the  mine  the  water  streams  from  the  roof  like  a  heavy 
shower  of  rain. 

The  auriferous  gravel  is  raised  to  the  surface  by  bucket  and  rope, 
with  friction  gearing  and  water  power. 

The  whole  of  the  deep  workings  are  annually  tilled  with  water  at  the  Pumps, 
time  of  the  spring  floods,  and  it  is  sometimes  late  in  the  summer  or 
autumn  before  the  pumps  again  acquire  the  mastery.  In  October  of 
1876  the  following  companies  on  Lightning  Creek  were  driving  their 
pumps  day  and  night,  the  Van  Winkle  being  the  only  mine  cleai*  of 
water. 

CasteUo  Claim. — Pump,  twelve  inchea  diameter,  nine-foot  stroke,  making 
ten  strokes  a  minute. 

Vulcan  Claim, — Pump,  twelve  inches  diameter,  six-foot  stroke,  making 
eighteen  strokes  a  minute. 

Vancouver  Claim, — Pump,  twelve  inches  diameter,  nine-foot  stroke, 
making  ten  strokes  a  minute  (double  acting). 

Van  Winkle  Claimr — Pump,  ten  inches  diameter,  foui-teen-foot  stroke, 
making  ten  sU-okes  a  minute  (two  pumps). 

The  quantity  of  water  being  liaised  at  this  time  would,  therefore,  amount 
to  about  13,8'70  gallons  a  minute,  or  l9fi*J4,Q00  per  diem. 

In  many  cases  the  machinery  and  appointment  of  the  mines  is  very  Mines  deveio 
creditable,  and  almost  the  whole  expense  of  the  mining  enterprises  is  ospiu?  ^ 
borne  by  the  minei*s  of  the  district  themselves,  without  the  aid  of  foreign 
capital,  and  with  labour  and  matenals  of  all  kinds  at  exorbitant  rates. 
Money  earned  in  one  venture  is  embarked  in  another,  and  some  of 
the  shareholders  of  a  mine  are  frequently  at  work  themselves  below 
gi'ound. 

On  Lightning  Creek  about  16,000  feet  of  the  valley  may  be  said  to  be  LiyhtningCro 
worked  out,  in  bO  far  as  the  deep  channel  is  concerned ;  and  though 
some  J)ench  claims  and  tributary  creeks  have  paid  well,  the  material  on 
sides  of  the  valley  is  not  rich  enough  to  pay  for  hj^draulic  work  at 
present.  In  endeavoi'ing  to  "  bottom*'  the  old  channel  fui'ther  down  the 
valley,  veiy  great  diflSculties  are  encountei*ed,  owing  to  the  great  quantity 
of  water  met  with  and  the  increased  depth  of  the  sinking  required. 
There  is  no  reason  to  believe,  however,  that  the  lowest  part  of  the 
channel  holding  good  pay  has  been  reached. 

The  following  table,  supplied  by  Mr.  James  Evans  to  the  Minister  of 
Mines  of  Bntish  Columbia,  gives  as  correct  a  statement  as  he  has  been 
able  to  compile  of  the  amotmt  of  money  taken  from  some  of  the  more 
prominent  claims  on  Lightning  Creek,  up  to  November  1st,  1875 ; — 
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Yield  <4  YMious                   Dutch  and  Siegel  (now  Perseverance) $lvM),000 

Dunbar    .*. 30,000 

DiBcovery  and  Butcher 120,000 

Campbell  and  Whitehall 200,000 

South  Wales 141,531 

Lightning 153,962 

Point  ' 136,625 

Spruce 99,908 

Costello 20,476 

Vulcan 56,955 

Vancouver 274, 190 

Victoria 451,642 

Van  Winkle     363,983 

Williams' Oreek.  On  William»'  Crook,  on  which  the  towns  of  Barkerville  and  Richfield 
are  situated,  the  chief  woi'kingH  have  been  in  a  spac^e  of  about  two  and 
three-quarter  miles  in  length.  In  this  the  deep  channel  has  been  worked 
through,  and  also  as  much  of  the  side  ground  as  would  pay  at  the  time 
at  which  the  mining  took  place.  Many  of  the  lateml  creeks  and  gullies 
here  have  paid  reraai'kably  well ;  and  the  hillsides,  in  some  places  to  a 
height  of  100  feet  or  moi^,  have  proved  to  be  sufficiently  rich  for  the 
hydmulic  method  of  working,  which  is  now  extensively  practised. 
Williams'  Ci-eek,  howevei*,  will  not  compare  with  Lightning  Creek  in 
richness,  its  yield  for  1875  being,  according  to  Mr.  Bowren's  estimate, 
only  $68,000.  Barkerville,  however,  has  a  certain  importance  in  being 
the  centre  of  a  number  of  outlying  mining  districts. 

Dtetributfon  of  The  "  cafion  "  between  Barkerville  and  Richfield  divides  the  creek  into 
^n»y.  *  two  parts.  For  about  half-a-mile  above  it,  the  ground  was  shallow,  and 
has  been  worked  open  to  the  bed  rock.  Further  up,  deep  di'ifting  was 
practised  in  former  years ;  hydraulic  work  is  now  carried  on.  Below 
the  cafion  all  the  work  has  been  deep,  in  the  old  channel.  Though 
streaks  of  "  pay"  were  sometimes  found  after  getting  down  about  twenty 
feet,  these  were  usually  disregarded  in  early  days.  In  the  Cameron 
claim,  however,  half-a-mile  below  Barkei-ville,  the  dirt  paid  nearly  to 
the  surface,  and  was  worked  in  stages  from  below  after  the  old  channel 
had  been  cleared  out.  The  workings  were  about  sixty  feet  deep  at 
Barkerville,  only  thirty-five  feet  at  the  fonner  site  of  Camei*onton,  and  at 
the  Ballarat  claim, — three-fourths  of  a  mile  below  Barkei-ville — eighty 
feet.  This  is  the  lowest  claim  in  which  the  old  channel  has  been  bottomed, 
and  most  of  the  gold  obtained  was  light  and  scaly.  The  valley  is  here 
wide,  the  present  stream  turning  abruptly  to  the  west,  while  a  wide,  low 
hollow,  known  as  Pleasant  Valley,  inins  off  in  the  opposite  direction,  to 
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Antler  Croek.     It  is  supposed  by  many  that  the  main  channel  of  the  Lower  part  of 

rr  J  J  Williams'  Cree 

ancient  watercourse  turns  off  in  this  direction,  but,  owing  to  the  great 
quantity  of  water  and  loose  character  of  the  ground,  neither  this  nor  the 
present  valley  of  Williams'  Creek,  below  the  Ballarat,  has  yet  been  pi-oved, 
though  much  money  has  been  expended  in  the  attempt.  The  Lane  and 
Kurtz  Company  imported  expensive  machinery  and  erected  very  com- 
plete works  some  years  ago,  but  have  not  succeeded  in  proving  their 
ground,  and  have,  for  the  present,  abandoned  the  attempt.  As  some  of 
the  tributary  streams  have  paid  well,  there  is  reason  to  believe  that  a 
part,  if  not  the  whole,  of  the  deep  channel  of  the  lower  part  of  Williams' 
Greek  must  bo  rich,  notwithstanding  the  generally  fine  character  of  the 
gold  in  the  Ballarat  mine. 

As    already    stated.    Lightning    and  Williams'    Creeks    have    been  inadequate 
specially  favourable  ones  for  deep  working,  but  even  in  these  it  has  ^^' 

often  been  barely  possible,  with  the  appliances  which  can  at  present 
be  obtained,  to  bottom  many  parts  of  their  upper  reaches,  while  the 
more  difficult  lower  portions  of  the  channels  have  not  been  proved 
in  either  case.  As  Mr.  Evans  very  wisely  remarks: — "Had  many  of 
the  companies  machinery  of  powerful  capacity  at  first,  one-third  of  the 
expense  would  have  sufficed  to  prospect  their  ground,  but  unfortunately 
many  of  them  were  poor,  struggling  for  existence,  and  coping  with 
enoiTOOus  difficulties." 

Owing  to  the  isolation  of  the  district,  and  length  and  character  of  the  Oreatcoetof 

,    .  ,  Bupplies  and 

road  by  which  it  is  reached,  the  price  of  food — the  whole  of  which  is  labour, 
imported — and  of  labour  is  excessively  high.  The  average  rate  of  freight 
from  Yale — the  head  of  navigation  on  'the  Fraser — to  Barkerville,  accoixi- 
ing  to  Mr.  Bowren,  is  from  seven  and  a-half  to  eight  cents  per  pound  in 
spring,  and  about  twelve  and  a-half  cents  in  autumn ;  or  may  be  said  to 
average  nine  cents  a  pound — a  heavy  tax  on  mining  machineiy  and 
other  weighty  ai'ticles. 

The  prices  current  of  some  staple  articles  in  Cariboo,  are  as  follows  : — 

Flour  per  lb 8  cents. 

Beans      do    15      ** 

Bacon     do    36 

Grain,  for  horse  feed,  per  lb 7 

Hay  do  6      ** 

Ordinaiy  labourers  receive  $5  per  day;  mechanics,  from  $5  to  $7; 
Chinamen  and  Indians,  $3.  These  prices,  though  a  gi*eat  reduction 
on  those  ruling  before  the  construction  of  the  waggon  road,  preclude 
the  working  of  any  but  the  richest  deposits,  which  necessanly  beai-  but 
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Gold  iwMining    a  small  proportion  to  those  with  a  moderate  or  small  amount  of  gold ; 

in  grotixid 

wcriced  over.  and  in  working  over  the  deep  ground  in  eai'ly  days  much  was  left  that 
would  even  now  pay  handsomely,  but  cannot  bo  found  or  reached  on 
account  of  the  treacherous  nature  of  the  moved  ground,  tilled  with  old 
timbering  and  water.  I  do  not  think  it  would  be  an  extravagant  state- 
ment to  say  that  the  quantity  of  gold  still  remaining  in  the  part  of 
Williams'  Creek  which  has  been  worked  over,  is  about  as  great  as  that 
which  has  already  been  obtained.  With  regard  to  Lightning  Creek,  this 
statement  would  senrcely  hold,  though  there  must  be  a  great  quantity  of 
gold  in  groimd  of  medium  nchness  even  here.  To  render  this  gold  avail- 
able, however,  and  to  prove  successfully  the  lower  and  more  difficult 
parts  of  the  valleys,  greater  and  more  exact  engineering  knowledge, 
better  and  larger  machinery,  and,  above  all,  cheaper  labour  and  supplies, 
dependent  on  gi'eater  facilities  of  transport,  are  roquired. 

PropoMd  flume.  As  an  illustration  of  what  might  be  done  in  this  way,  it  may  be  men- 
tioned that  it  is  already  suggested,  that  by  cutting  a  flume  to  Antler 
Creek — part  of  which  would  require  to  be  a  tunnel — free  drainage  of  the 
whole  upper  part  of  Williams'  Creek  would  be  obtained;  enabling  the 
valley  from  its  sources  to  the  flume  level,  with  all  its  old  workings,  and 
the  great  depth  of  tailings  holding  more  or  less  gold,  which  have  accu- 
mulated, to  be  completely  stinpped  by  extensive  hydraulic  works. 

So  far,  mention  has  been  made  of  Williams'  and  Lightning  Creeks  only, 
but  there  are  many  other  localities  in  the  Cai*iboo  district  which  have 
yielded  much  gold  in  surface  work  or  shallow  diggings,  which  it  is 
believed  by  those  best  able  to  form  an  opinion,  would  prove  rich  in  their 
deep  ground,  if  properly  explored.  Owing,  however,  to  the  great  cost 
of  prospecting,  and  of  suitable  machinery,  this  has  not  yet  been  done. 
Antler,  Cunningham,  Jack  of  Clubs,  and  Willow  Eiver,  are  supposed  to  bo 
especially  promising,  and  attempts  are  now  being  made  to  bottom  some  of 
them.  Mr.  Bowren  states,  however,  that  the  Nason  Company  have 
ah-eady  spent  $30,000  on  their  claim  on  the  fii'st-named  stream  without 
having  been  able  to  test  their  ground. 

In  most  gold-bearing  countiies  the  placer  mines,  though  often  rich, 
have  eventujilly  led  to  the  mining  and  treatment  of  the  auriferous  quai'tz 
from  which  the  alluvial  gold  has  been  derived.  In  British  Columbia  the 
alluvial  deposits  have  so  far  absorbed  the  mining  energy  of  the  country, 
but  in  view  of  the  already  diminished  yield  of  the  best  known  placers, 
and  the  inevitable  more  or  less  complete  exhaustion  of  deposits  of  this 
kind,  within,  at  best,  a  moderate  term  of  yeai-s,  attention  can  not  too 
soon  or  too  cai'ofully  be  tuined  to  the  more  pei'manent  quai-tz-mining. 
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Though  much  of  the  ffold  accumulated  in  the  beds  of  the  old  streams  of  Prospects  fof 

^  quarts  miuini 

Cariboo  may  have  been  derived  from  veins  too  small  to  work  individually, 
it  seems  scarcely  to  admit  of  doubt,  that  in  a  region  where  so  large  a 
quantity  of  gold  has  been  obtained  within  bo  small  an  area,  rich  lodes 
will  be  discovered  and  worked.  Indeed,  notwithstanding  the  want  of 
attention  to  these  deposits,  and  the  very  difficult  natui*e  of  the  country  to 
prospect,  several  are  already  known,  which  in  other  parts  of  the  world 
might  justify  extensive  mining  opei'ations.  Some  of  these  have  been 
traced  with  considerable  and  well-maintained  width  for  seveml  miles. 
Specimens  collected  from  several  of  the  outcrops  in  October,  1876,  pi-oved, 
on  analysis,  the  avei'age  content  of  gold  and  silver  to  be  low,  probably  too 
low  to  repay  work  at  present  Cariboo  prices.  By  selecting  for  crushing, 
however,  only  the  ncher  portions  of  the  ore,  it  is  possible  that  the  per- 
centage might  be  raised  to  a  remunerative  figui'e.  A  praiseworthy  effort 
is  now  being  made,  under  the  auspices  of  the  Local  Government,  to  test 
the  better  known  lodes  on  a  practical  scale,  and  it  is  to  be  hoped  that 
this,  coupled  with  the  energetic  prospecting  of  the  many  more  or  less 
important  veins  in  the  surrounding  country,  will  he  pei-sisted  in,  till  that 
eventual  success,  which  in  this  district  may  almost  be  regai-ded  as  tissured, 
shall  be  achieved.  The  remarks  made  in  connection  with  the  placer 
mines,  as  to  the  cost  of  labour  and  provisions,  apply  in  this  connection 
with  even  greater  force.  Vein  mining,  once  initiated,  will,  I  believe, 
rapidly  develop,  giving  to  the  district  a  permanent  character  which  it 
does  not  now  possess,  and  indirectly  tending  to  cheapen  labour  by 
affording  employment  summer  and  winter.  The  gold  occurs,  as  is  usual,  AmociaUonof 
in  association  with  iron  pyrites,  but  also  often  with  considerable  quan- 
tities of  galena,  through  crystalline  masses  of  which  the  precious  metal 
is  sometimes  strung. 
Of  the  districts  of  Kootenay,  Ominoca,  and  the  new  Cassair  region,  I  other  aurtfen 

districtB. 

know  nothing  personally,  nor  have  they  ever  been  visited  by  any  mem- 
ber of  the  geological  stall*.  Situated  on  the  same  belt  of  auriferous  rocks, 
they,  no  doubt,  in  the  main  features  of  their  deposits  resemble  those  of 
Caiiboo.  There  are  also  several  other  localities  on  the  line  of  the  main 
development  of  the  auriferous  rocks,  which  have  from  time  to  time  attracted 
attention  and  yielded  more  or  less  gold ;  but  from  their  inaccessible 
position,  limited  character,  poor  pay,  or  depth  of  cover,  they  have  been 
abandoned  or  allowed  to  fall  into  the  hands  of  Chinamen.  I'he  greater 
pait  of  the  Gold  liange,  especially  toward  the  north,  is  veiy  densely 
timbered,  and  covered  with  moss,  peaty  swamp  and  tangled  vegetation, 
rendering  its  examination  very  difUcult,  and  the  discovery  of  the  rich 
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spots  a  matter  requiring  time  and  labour ;  in  this  respect  it  differs 
altogether  from  the  bare  slopes  of  Califoniia.  It  is  to  be  remarked,  how- 
ever, that  the  recognised  arejis  of  ail  the  gold-fields  will  be  very  much 
extended  when  altered  conditions  render  deposits  of  the  lower  grades 
remunerative,  and  that  many  of  those  which  have  now  fallen  out  of 

notice  wjll  again  spring  into  importance. 

The  yield  from  Kootenay,  for  1875,  is  stated  by  the  Minister  of  Mines 
to  have  been  about  $41,000 — forty  Whit«  and  fifty  Chinese  miners  being 
employed ;  the  yield  for  1876,  according  to  the  same  authority,  was  only 
about  $25,000.  Much  labour  and  money  is  being  expended  to  bring  in 
water  at  a  sufficient  height  to  work  the  hills  and  benches  of  Wild  Horse 
Creek. 

The  Omineca  district  has  certainly  not  proved  as  rich  as  it  was  at  one 
time  supposed  to  be,  and  has  in  great  part  been  abandoned  for  the  new 
field  of  Ca-ssiar.  In  1875  the  total  population  was  sixty-eight;  the 
estimated  gold  product,  $32,000.  The  number  of  miners  in  1876  was 
still  smaller.  1  have  spoken  to  several  men  who  have  left  this  district, 
but  who  still  appear  favourably  impressed  with  its  prospects.  The  trans- 
port of  supplies  from  Yale  costs  eighteen  cents  a  pound,  causing  pi*ovisions 
of  all  sorts  to  be  so  dear  that  a  miner  cannot  atfoixi  to  stay  imless  he  has 
a  rich  paying  claim.  Extensive  prospecting  is  quite  out  of  the  question 
as  a  private  enterprise,  and,  in  consequence,  great  areas  remain  yet  untided. 
Mr.  Pago,  late  government  agent  in  the  district,  believes  the  Findlay 
Branch  to  be  specially  worthy  of  examination. 

A  sample  of  quartz,  with  some  galena,  obtained  on  a  bti-eam  running 
into  Munson  Creek,  thirty  miles  fmm  Dunkeld,  which  was  transmitted 
by  Mr.  Gavin  Hamilton,  of  Stuart's  Lake,  proved  on  examination  by  Mr. 
Hoffman,  in  the  laboratory  of  the  survey,  to  contain  8.971  oz.  of  silver  to 
the  ton,  with  traces  of  gold ;  the  silver  being  contained  in  the  galena, 
which  is  confined  to  a  small  portion  of  the  veio-stone  examined,  and  must 
be  highly  argentiferous.*  Other  veins  reported  in  this  district  have  not 
been  examined. 

Nuggets  and  pellets  of  native  silver,  generally  worn  and  rounded,  but 
occasionally  rough,  and  seeming  as  though  i-ecently  freed  fi-om  the  matrix, 
have  been  found  in  considerable  abundance  in  some  streams  during  gold- 
washing  operations.  They  are  specially  noticeable  in  Vital  Creek,  I 
believe,  but  have  attracted  little  attention,  and  have  not  been  traced  to 
I  heir  source.   On  analysis,  the  nuggets  are  found  to  contain  a  few  per  cent 
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of  mercury  in  combination,  and   may,  therefore,  he    more    correctly 
classed  as  native  amalgam. 

The  Cassiar  district  is  tlfie  latest  and  most  northern  discovery  on  the  cassUr  dtetri< 
aariferoos  belt  of  British  Columbia,  being  situated  about  north  latitude 
59®,  and  separated  from  Omineca  by  over  300  miles  of  rough  country, 
unknown  geographically,  and  scarcely,  if  at  all,  prospected.  Gold  has 
long  been  known  on  the  lower  part  of  the  River  Stickeno,  by  which 
Cansiar  is  approached  from  the  coast ;  but  it  occurs  there  in  light  scaly 
particles,  like  those  obtained  on  many  of  the  bars  of  the  Fraser.  The 
rich  deposits  lately  discovered,  lie  on  the  sources  of  the  Eiver  Dease  and 
about  Dease  Lake,  the  upper  end  of  the  latter  being  separated  by  only  a 
few  miles  of  low  country  from  a  part  of  the  Stickene.  The  Dease  empties 
into  the  Mackenzie,  and  thus  passes  to  the  Arctic  Sea.  The  discoveiy  of 
this  district  is  due  to  Mr.  Thibert  and  a  companion,  who  reached  it  from 
the  east  in  1872,  after  three  years  spent  in  trapping  and  prospecting. 
Mr.  Grood,  in  the  report  already  referred  to,  states  that  the  area  of  the 
Cassiar  gold-field,  as  at  present  developed,  comprises  a  ti*act  of  country  of 
at  least  300  square  miles.  The  number  of  miners  employed  during  the  Oow  yield, 
summer  of  1875  was  over  800,  and  the  gold  obtained  is  estimated  at  a 
little  less  than  a  million  of  dollars.  In  1876,  accoixiing  to  the  Report  of 
the  Minister  of  Mines  of  British  Columbia,  the  estimated  gold  yield  was 
$556,474,  and  1,500  miners  and  others  visited  the  mines.  The  yield  for 
1877  is  estimated  by  Mr.  Vowell,  Gold  Commissioner,  at  $499,837.  The 
number  of  men  at  the  mines,  exclusive  of  Indians,  is  said  at  no  time  to 
have  exceeded  1,200,  of  whom  300  to  400  were  Chinese.  Dease  and  Mc- 
Dame  Creeks,  the  two  most  important  in  the  district,  are  about  one 
hundred  miles  a2)art,  while  discoveries  have  been  pushed  northward  and 
eastward  on  nver  systems  connected  with  the  Dease  to  a  distance  esti- 
mated at  370  miles,  in  a  region  which  probably  lies  beyond  the  Province 
of  British  Columbia,  and  in  the  as  yet  unorganised  North-west  TeiTitory. 
A  promising  quartz  vein,  containing  gold,  silver  and  copper,  has  been 
discovered  on  McDame  Creek,  and  a  lode  of  argentiferous  galena  on  the 
River  Francis  or  Deloire. 

The  Cassiar  mines  are  worked  under  enormous  disadvantages,  situated  Difflcuitiei  of 

I      /»  1 1    B^ld  mining  ii 

in  an  almost  arctic  climate,  where  the  soil  is  permanently  frozen  at  a  small  cusiar. 
depth  below  the  surface  on  the  shady  sides  of  the  valleys,  with  a  short 
season  during  which  the  water-courses  are  liable  to  floods,  disastrous  to 
the  mines ;  reached  after  a  sea  voyage  from  Victoria,  by  the  River 
Stickene,  only  a  part  of  which  is  navigable  even  under  the  most  favorable 
circumstances,  and  with  supplies  of  all  sorts  at  famine  prices — only  the 


118 


GSOLOGICAL   SURVEY   OP  CANADA. 


Plftoenof  the 
Fruer  River. 


Oooorrenceof 
gold  on 
Yanoouver 
Island. 


highly  auriferous  characlcr  of  some  parts  of  the  district  continues  to 
render  it  attractive.  It  is  scarcely  likely  that  any  impi'ovement  in  the 
means  of  communication  in  the  moi^e  settled  portions  of  British  Columbia 
will  materially  atfect  Cassair,  but  the  existence  of  its  rich  deposits  is 
important  as  showing  the  continuity  of  the  auriferous  belt  of  the  country  ; 
and  if  rich  metalliferous  veins  can  be  proved  to  exist,  on  which  more 
permanent  mining  may  be  carried  on,  Cassair  may  yet  rise  on  its  twn 
merits  to  be  an  important  mining  district,  drawing  its  supplies  by  im- 
proved ti*ails,  or  by  a  road,  from  the  central  portions  of  the  Province. 
Beef  cattle  are  even  now  driven  overland  from  the  Lower  Fi*aser  to 
Gassiar. 

It  will  be  unnecessary  to  refer  at  any  length  to  the  Fraser  Kiver  gold 
deposits,  the  fii'st  to  attract  notice,  but  rich  in  only  a  small  portion  of 
their  extent.  It  is  estimated  by  Mr.  Good,  that  about  $50,000  worth  of 
gold  was  pi*oduced  on  the  Fraser  during  1875,  the  mining  being  chiefly  in 
the  hands  of  Chinamen  and  Indians.  For  1876  a  partial  return  gives  a 
yield  of  about  $42,000.  The  gold  occurs  along  the  whole  coui'se  of  the 
Fraser,  in^espective  of  the  formation  over  which  the  river  may  pass. 
Heavy  gold  has  been  chiefly  found  from  a  few  miles  below  Boston 
Bar  to  Siska  Flat,  near  Lytton,  and  on  the  Thompson,  near  Nicommen. 
It  is  no  doubt  derived  from  the  rocks  of  the  neighbourhood.  The  richest 
deposits  are  supposed  to  be  worked  out,  though  it  is  quite  probable  that 
many  of  the  benches  would  pay  for  hydraulic  working  properly  ap- 
pointed. 

In  Vancouver  Island,  the  Leech  River  District,  situated  about  twenty 
miles  from  Victoria,  attracted  much  notice  at  one  time,  and  yielded  a 
considerable  quantity  of  gold  in  a  small  ai*ea.  The  total  product  has 
been  estimated  at  $100,000.  "  It  is  interesting  in  having  been  discovei'od 
by  a  government  prospecting  expedition  fitted  out  for  the  purpose.  The 
rocks  I  believe  to  be  of  the  same  age  as  those  of  the  other  gold  regions, 
and  if  this  be  so  it  proves  the  persistent  auriferous  character  of  this 
horizon  over  a  great  area,  embracing,  it  may  be  said,  the  whole  of  British 
Columbia.  Gold  in  small  quantities  has  also  been  found  in  other  parts  of 
Vancouver  Island,  but,  owing  to  the  impenetrable  character  of  the  forests, 
comparatively  little  is  known  of  any  part  of  its  interior. 
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Coal  and  Lignite  Bearing  Formations. 

A  line  drawn  on  the  ninety-seventh  meridian  separates  pretty  exactly  {^^^^'^J^^J- 
the  coal-bearins:  formations  of  America  into  two  classes.  West  of  Eastern  <«»*  «»d  weat 
Nebraska,  the  Carboniferous  formation,  properly  so  called,  which  yields 
the  coals  o£  Nova  Scotia  and  the  States  east  of  the  Mississippi,  ceases  to 
be  productive.  The  shales  and  sandstones  associated  with  the  coals 
of  the  east  are  gradually  replaced  by  limestones,  which  underlie  the  Great 
Plains,  and,  though  the  formation  does  not  preserve  its  purely  calcareous 
natui*e  on  the  west  coast,  it  still  shows  little  tendency  to  resume  its  coal- 
bearing  character.  The  coals  and  lignites  of  the  west  are  found  at  various 
honzons  in  the  Secondary  and  Tertiary  rocks,  which  in  the  eastern  regions 
ai-e  developed  on  a  comparatively  small  scale,  and  are  not  coal-producing. 
Valuable  coal  deposits  may  yet,  however,  be  found  in  the  Carboniferous  poMibmty  or 
formation  proper  of  the  far  west ;  and  where,  as  on  some  parts  of  the  paUbok^  om 
west  coast,  calcareous  rocks  of  this  age  are  largely  replaced  by  argilla- 
ceous and  arenaceous  beds,  the  probability  of  the  discovery  of  coal  is 
greatest.  I  believe,  indeed,  that  in  a  few  localities  in  Nevada,  coaly  shales, 
used  to  some  extent  as  fuel  in  the  absence  of  better,  are  found  in  rocks 
supposed  to  be  of  this  age.  The  discovery  of  certain  fossils  in  1876 
in  the  limestones  of  the  Lower  Cache  Creek  group  now  allow  these  and 
probably  also  the  associated  quartzites  and  other  rocks  to  be  correlated 
with  this  period ;  and  it  is  worthy  of  mention  that  black  shales,  with  a 
considerable  percentage  of  anthracitic  carbon,  occui*  in  connection  with 
these  in  several  places,  and  may  yet  be  found,  in  some  pai*ts  of  their 
extension,  to  become  of  economic  value.  Mr.  Richardson  has  also  found 
small  fragments  of  true  anthracite,  in  rocks  which  are  very  probably  of 
this  age,  on  the  shores  of  Cowitchen  Bay ;  and  inland,  seams  of  anthra- 
cite, with  regaixi  to  which  nothing  certain  is  yet  known,  are  repoi-ted  to 
exist.  Of  these,  several  specimens  have  been  brought  out,  and  though 
probably  inconsiderable  in  thickness,  they  seem  to  desei-ve  examination. 

The  formations  known  to  produce  fuels  of  economic  value  in  British  The  ooai-bear 
Columbia  may  be  classed   in  three   divisions,  as  follows  : — 1.    Lower  ^lumw*. 
Cretaceous  or  Gretaceo-Jurassic  rocks  of  Queen  Charlotte  Islands^  etc.,  hold- 
ing anthracite;  2.  Cretaceous  rocks  of  Vancofwer  Island,  etc,  with  bituminous 
coal ;  3.   Tertiary  rocks,  with  bituminous  coal  and  lignite. 

The  first-named  series  of  rocks  is  only  as  yet  known  to  hold  coal  on  | 
the  Queen  Charlotte  Islands,  where,  at  a  place  named  Cowgitz,  the  Queen  ' 
Charlotte  Coal  Mining  Company,  formed  by  some  gentlemen  in  Victoria, 
began  mining  operations  some  years  age,  but  eventually  abandoned  them 
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Lnthracite  of      OH  account  of  the  irregularity  of  the  deposit.    This  locality  has  been 

^neen  Charlotte  o  ^  i  ^  ^ 

iiaiida.  examined  and  reported  on  by  Mr.  Bichaixison,*  who  made  a  short  visit  to 

the  island  for  that  purpose.  The  best  seam  had  a  thickness  of  a  little  over 
six  feet  for  a  distance  of  about  sixty  or  seventy  feet,  but  became  mixed 
with  shale  and  limestone,  and  was  eventually  lost.  A  second  bed  of  good 
anthi*acite,  two  feet  five  inches  in  thickness,  also  occurs,  with  other  thin 
seams.  A  man  who  was  afterwaixis  employed  by  the  cony)any  to  under- 
take explorations  on  their  behalf,  traced  the  continuations  of  the  beds  for 
three  or  four  miles,  and  reports  having  observed  outci-ops  of  coal  seams  on 
most  of  the  streams  ho  crossed.  It  is  also  reported  by  the  Indians  that 
a  well-marked  coal  seam  occurs  about  fourteen  miles  from  the  original 
locality  in  a  south-easterly  direction,  on  the  south  side  of  Skidogato 
Channel,  which  would  give  an  extent  of  at  least  twenty  miles  to  this  area 
of  the  coal-bearing  rocks  in  that  direction ;  the  facts  indicating,  as  Mr. 
Richardson  remarks,  the  general  permanence  and  continuity  of  the  coal 
beds,  however  variable  they  may  be  in  detail.  Between  Cowgitz  and 
Masset,  on  the  north  end  of  the  island — from  which  san^ples  of  anthracite 
coal  have  also  been  brought — a  level  country  is  reported  to  exist,  below 
which  Mi\  Richaixlson  supposes  the  coal  formation  may  also  extend,  and 
should  it  be  found  to  do  so,  the  total  length  of  the  coal  area  on  the  Queen 
Charlotte  Islands  would  bo  little  short  of  one  hundred  miles. 

(inaiyiis  of  In  Composition,  the  anthracite  of  the  Queen  Charlotte  Islands  compares 

favourably  with  that  from  Pennsylvania.     The  following  analyses  by  Dr. 

HaiTingtonf  were  from  samples  collected  by  Mr.  Richai-dson ;  No.  1  being 

from  the  six-foot  seam  ;  No,  2  from  the  so-called  three-foot  seam  (2  feet 
5  inches) : — 

I.  II. 

Water 160  1*89 

Volatile  oombustible  matter 5*02  4*77 

Fixed  Carbon ^ 8309  8676 

Sulphur 1-63  0*89 

Aab 8-76  669 

100-00  100-00 

^iniTaients  of  Roclq|  of  the  same  age  with  the  coal-bearing  series  of  the  Queen 
rocks  Charlotte  Islands  are  probably  present  also  on  the  mainland,  where 
fossils  indicating  a  honzon  both  somewhat  higher,  and  a  little  lower  in 
the  geological  scale  have  already  been  found,  and  apparently  occui*  in 
different  parts  of  a  great  conformable  rock  series,  though  this  cannot 
yet  be  confidently  stated.     These  rocks  are  extensively  developed  on 
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the  eastern  flankR  of  the  Coast  Range,  near  the  head  waters  of  both 
branches  of  the  Homathco,  and  probably  occur  in  considerable  force,  with 
a  similar  relation  to  this  axis  of  disturbance  th]X)ughout  its  length,  as  the 
explorations  of  last  summer  have  led  to  the  discoveiy  of  I'ocks  near  the 
same  horizon,  on  the  Iltasyouco  and  Salmon  Eivers,  in  latitude  52°  50'. 
To  what  extent  these  lower  Mesozoic  i-ocks  may  continue  to  hold 
coal  on  the  mainland,  or  whether  they  entii-ely  cease  to  do  so,  remains 
as  a  matter  for  future  enquiry,  though  it  may  be  stated  here,  that 
on  Tatlayaco  Lake  and  elsewhere,  some  carbonaceous  matter,  with 
broken  fragments  of  plants,  occui*s  in  connection  with  shaly  beds. 
The  rocks  of  this  gi*oup  well  deserve  a  more  careful  and  extended 
examination ;  and  for  the  purpose  of  ascertaining  their  thickness  and 
real  chai-acter,  the  coast  sections  of  the  Queen  Charlotte  Islands  are 
probably  best  adapted,  and  once  worked  up  would  servo  as  a  standard  of 
compai*ison  for  other  and  less  accessible  regions. 

The  rocks  of  the  second  class  are  best  represented  in  the  coal-fields  of  creteoeoua  < 
Nanaimo  and  Comox,  on  Vancouver  Island,  and  are  now  well  ascertained  Vancouver, 
to  be  of  Cretaceous  ago.  Coal  is  said  to  have  been  discovered  at  Nanaimo 
by  the  Indians  about  twenty-two  ycai-s  ago.  Through  thorn  the  Hudson 
Bay  Company  heard  of  its  existence,  and  subsequently  began  to  work  it. 
In  1861  they  sold  their  mine,  now  known  as  tho  Vancouver  Colliery,  to 
an  English  Company. 

The  Comox  and  Nanaimo  areas  have  l>een  thoroughly  examined  by  Mr. 
Richardson.  They  are  described  in  his  repoits  for  1871-72,  1872-73, 
1873-74,  and  will  l>©  moi*e  completely  treated  of  in  a  forthcoming  report 

Quoting  fix)m  the  report  of  1871-72,  tho  coal  measures  are  described  as  Extent  or  o 
resting  in  a  "  nari'ow  trough,  which  may  be  said  to  extend  to  the  vicinity 
of  Cape  Mudge  on  the  north-west,  and  to  approach  to  within  fifteen  miles 
of  Victoria  on  the  south-east,  with  a  length  of  about  130  miles."  The 
surface  of  the  country  is,  generally,  rolling^  with  no  elevations  rising  to 
a  greater  height  than  800  feet,  and,  in  some  places,  is  comparatively  level. 
The  rocks  accompanying  tho  coals  are  sandstones,  conglomerates  and 
shales,  and  are  often  falwe-bodded  on  a  large  scale.  They  hold  abundance 
of  fossil  plants  and  marine  shells  in  some  places,  and  in  appearance  and 
degree  of  metamorphism  much  resemble  the  true  Carboniferous  rocks  of 
some  parts  of  Eastern  America. 

On  the  Nanaimo  area  there  are  thi^oe  companies  now  at  work,  the  NanAimow 
mines  being  known  respectively  as  the  Vancouver,  Wellington  and  Hare- 
wood.     The  two  fii-st  carry  their  coal  to  the  wharf  by  short  railways  on 
which  locomotives  are  used ;  while  the  last  named  is  provided  with  an 
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atrial  wire  tramway.  Two  seams  are  worked  in  the  Vancouver  Com- 
pany's Mine,  respectively  six  feet  and  three  feet  in  thickness,  and 
probably  averaging,  together,  eight  feet  of  clean  coal.  The  seams  were 
lately  lost  at  a  fault,  but  have  been  recovered  at  a  slightly  increased 
depth  by  boring,  the  thickness  of  the  upper  seam  being  reported  at 
nine  feet  in  the  bore-hole.  The  coal  bed  worked  by  the  Wellington 
Company,  at  Departure  Bay,  averages  nine  feet  six  inches,  while  a  second 
seam,  stated  to  be  six  feet  thick,  is  known,  but  is  not  used.  The  seam  at 
the  Hare  wood  Mine  averages  five  to  six  feet  in  thickness,  and  three  and 
a-half  feet  below  it  is  a  seam  thi^ee  feet  thick.  It  is  difficult  to  ascertain 
the  precise  equivalency  of  the  diflfoi-ent  beds,  but  Mr.  Richardson  is  of 
opinion  that  those  of  the  Vancouver  and  Wellington  areas  I'cpresent  each 
othe  r. 

The  coal  is  worked.  I  believe,  on  the  pillar  and  stall  system,  though 
parts  of  the  seams  have  been  so  steeply  inclined  as  to  require  stoping. 
The  miners  employed  are  Whites,  Chinese  and  Indians.  Mr.  Good  states 
the  number  of  each,  for  the  yeai*  1875,  to  be  as  follows : — Whites,  396  ; 
Chinese,  176  ;  Indians,  51 ;  giving  a  total  of  623.  The  wages  earned  by 
the  Whites  vaiy  from  $2.00  to  $5.00  a  day;  by  the  Chinese  and  Indians, 
from  $1.00  to  $1.50.  The  total  out-put  of  coal  for  1875  is  given  at 
110,145  tons,  being  an  increase  of  28,597  tons  12  cwt.  over  that  of 
1874.  During  1876  the  out-put  is  stated  to  have  been  140,187  tons, 
showing  an  increase  of  29,942  tons  over  1875.  At  the  mines  the  coal 
sells  at  $5.00  to  $6.00  a  ton ;  in  San  Francisco  it  commands  about  $10.00. 

The  Comox  area  has  probably  a  greater  extent  of  productive  measures . 
and  may  eventually  become  more  important  than  the  Nanaimo,  and  at 
the  present  time  a  company  are  in  a  position  to  ship  coal  there,  having 
constructed  a  railway  and  the  necessary  wharves  and  works.  Mr. 
Eichaixlson  gives  a  number  of  carefully  measured  sections  of  the  Comox 
area,*  showing  their  character  along  vainous  parts  of  a  line,  which, 
following  the  direction  of  the  outcrop  of  the  beds,  is  about  thirty  miles 
in  length  On  Brown's  River,  furthest  north,  almost  the  entire  mass  of 
the  productive  measures  is  exposed  in  a  thickness  of  739  feet  6  inches 
of  beds.  In  this  section  nine  coal  seams  occui',  with  an  aggregate 
thickness  of  16  feet  3  inches,  the  thickest  bed  being  the  lowest  in  the 
series,  and  averaging  7  feet.  In  a  section  of  122  feet  at  the  Union 
mine,  ten  coal  seams,  with  an  aggregate  thickness  of  29  feet  3  inches 
occur,  the  thickest  seam  being  10  feet.     This  section  represents  only  a 
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small  part  of  the  productive  division.  In  a  third  section,  on  Trent 
River — again  embracing  nearly  the  entire  thickness  of  the  productive 
measures — thirteen  seams  are  found,  with  an  aggregate  thickness  of 
only  18  feet  1  inch,  the  thickest  bed  being  3  feet  8  inches.  On  the 
area  of  the  Baynes  Sound  Company,  in  220  feet  10  inches  of  measures, 
two  seams  of  6  feet  and  5  feet  10  inches,  respectively,  occur. 

Mr.  Richardson  *  estimates  the  extent  of  country  underlain  by  the  Extent  of  i 
productive  measures  at  300  squai'o  miles,  without  taking  into  considera- 
tion that  which  may  lie  beyond  the  shore ;  and  computing  the  total 
thickness  of  workable  coal  in  thd  Union  Company*s  property  at  a  little 
over  twenty-five  feet,  calculates  the  quantity  of  coal  underlying  the 
surface  at  25,00U  tons  per  acre,  or  16,0()0,d6()  tx)ns  per  square  mile  for 
this  part  of  the  region. 

It  will  be  seen,  from  the  outlines  of  sections  given  above,  that  ihe  character  o 
productive  coal  rocks  of  Comox,  though  throughout  preserving  their 
carboniferous  character,  probably  vary  considerably  in  the  number  of 
seams  contained,  and  even  more  widely  in  the  thickness  of  the  individual 
seams  in  different  parts  of  their  extent.  This  variability  appeal's  to  be 
equally  found  in  all  parts  of  the  Vancouver  coal  fields  which  have  been 
examined,  and  conti*ast<s  with  the  greater  comparative  regularity  of  those 
of  many  parts  of  the  PaleBOzoic  Carboniferous  fonnation.  In  the  working 
of  these  beds,  the  next  most  important  exploration  after  the  mere 
definition  of  the  coal-basins,  will  be  the  proving  of  the  seams  from  point 
to  point  by  boring  operations.  To  this  end  the  diamond  dnll  has  already 
been  used  with  good  result. 

In  quality  the  Vancouver  coals  are  found  superior  for  all  practical  Quality  of 
purposes,  to  any  worked  on  the  Pacific  coast,  and  command,  in  conse-  Uand  ooai. 
quence,  a  higher  price.  The  comparatively  limits  scale  on  which  the 
workings  are  at  pi'esent  earned  on,  is  owing  to  the  small  demand  for 
local  purposes  and  the  high  duty  imposed  on  the  coal  entering  San 
Francisco,  the  chief  foreign  market.  In  spite  of  this,  however,  Nanaimo 
coal  is  used  on  the  westera  section  of  the  Central  Pacific  Railway. 

As  an  impartial  estimate  showing  the  superiority  of  the  Vancouver 
Island  coals,  the  following  table  establishing  the  comparative  value  of 
these  and  other  fuels  for  steam  raising  purposes,  by  the  War  Department 
of  the  United  States,  will  be  interesting. 

One  coi-d  (8  feet  by  4  feet  by  4  feet)  of  merchantable  oak  wood  is  thei*e 
said  to  be  equal  to: — 
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Ocmpantive  1|800  lbs.  Nanaimo  Coal  (Vancouver  Island.) 

iSS^oSLt!*** '^^  2,200    «    Bellingham  Bay  Coal  (Washington  Territory.) 

2,400     "    Seattle  Coal  (Washington  Territory.) 

2,500    "    Rocky  Mountain  Coal  (Wyoming,  &c.) 

2,600    "    Coos  Bay  Coal  (Oregon.) 

2,600    <*    Mount  Diablo  Coal  (California.) 

oo^dtionof         ^^''  Harrington   has  given  the  following  statement  of  the  avemge 
Yaocouverooato.  composition  of  the  coals  of   Vancouver  Island,  as  deduced   from   his 
analyses :  * 

Slow  ookiiig.  FMt  coking.  ] 
Water 1-47  1-47 

Volatile  combustible  matter  28- 19  32*69 

Fixed  carbon 6405         59-55 

Ash  6-29  6-29 

10000        10000 

In  a  sample  from  the  Union  Mine,  Comox,  the  percentage  of  ash  is 
only  2-83. 
other  ood  areM      Nanaimo  and  Comox  are  not  the  only  known  coal  fields  of  Vancouver 

of  Vanoouver  "^ 

w««i-  Island.     Coal  occurH,  and  was  worked  at  one  time  by  the  Hudson  Bay 

Company,  near  Fort  Eupert,on  the  north-eastern  coast  of  the  island.  A 
low,  flat  country  is  reported  to  stretch  from  here  to  Quatseno  Sound  on 
the  west  coast,  where  the  coal  rocks  are  again  known.  Some  examina- 
tion of  the  lattei'  locality  was  made  at  one  time  for  an  English  Company, 
who  had  acquired  property  there,  by  Mr.  Landall.  Mr.  R  B.  Brown, 
the  botanist,  also  visited  the  region  in  1866,  and  writes  regarding  it : 
"  My  opinion  is  decided  that  the  Koskemo  (Quatseno)  coal  field  is  the  best 
yet  discovered  in  Vancouver  Island,  though  unopened  out,  not  only  on 
account  of  the  superior  quality  of  the  coal,  but  the  ready  accessibility  of 
the  mines  from  the  Pacific,  without  the  tedious  inland  navigation  requi- 
site for  reaching  the  mines  on  the  eastern  seaboard  of  the  island."  The 
main  seam  is  stated  by  Mr.  Landall  to  be  four  feet  six  inches  in  thickness, 
and  the  quality  of  the  coals,  as  shown  by  his  analyses,  is  good.  He 
estimates  the  coal  of  the  part  of  the  Quatseno  basin  he  examined,  making 
allowance  for  faults,  &c.,  at  33,600,000  tons. 

Mr.  Richardson  also  describes  the  occuri*ence  of  rocks  of  the  coal 
series  at  the  head  of  Albei'ni  Canal,  opening  into  Barclay  Sound  on  the 
west  coast.  Specimens  of  coal  have  been  procured  there,  but  the  mode 
of  its  occurrence  is  not  known  ;  neither  this  locality  nor  those  on  the 
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northern  part  of  the  island  having  yet  been  examined  by  the  Geological 
Survey. 

The  interior  of  Vancouver  Island  being  comparatively  unknown,  even  Probabmty^ 
in  regard  to  its  main  topographical  features,  it  is  not  improbable  that  a  diworerics. 
geological  examination  may  bnng  to  light  coal  areas,  which  may  be 
extensive  and  important,  in  the  valleys  of  the  interior.  A  considerable 
part  of  the  crumpling  aud  metamorphism  of  the  older  rocks  is  of  post- 
cretaceous  date,  a  fact  which  readers  it  quite  possible  that  outlyere  of  the 
coal  rocks  may  be  found  folded  into  other  synclinals,  besides  those  abeady 
known  along  the  coast-line. 

The  question  of  the  possible  occurrence  of  coal- bearing  rocks  of  the 
age  of  those  of  Vancouver  Island  on  the  mainland  of  British  Columbia, 
is  one  on  which  little  can  be  said.  The  equivalents  of  these  rocks  have 
not  yet  been  distinctly  rocognized,  nor  is  it  known  whether  it  will 
eventually  be  possible  to  separate  them  by  any  well  marked  line  from 
the  lower  rocks  of  the  Queen  Chai-lotte  Islands  and  their  representatives 
on  the  mainland. 

The  coast  sections  of  Vancouver  and  the  Queen  Charlotte  Islands 
will  probably  afford  the  means  of  determining  the  relations  of  the  two 
series. 

The  Tertiary  rocks  of  British  Columbia  appear  to  hold  both  true  coal  Terti»ry 
and  brown  coal  or  lignite,  though  this  series  is  better  known  in  its  exten-  SJki**'^ 
sion  south waixis  in  Washington  TeiTitory  than  within  the  limits  of  the 
province.    At  Bellingham  Bay,  and  at  Seattle,  on  Puget  Sound,  it  has  coaigof 
been  worked  for  a  number  of  years,  and  the  mines  of  the  latter  locality  TelSto^" 
are  now  in  a  flourishing  state,  and  ship  large  quantities  of  coal  to  San 
Francisco,  which,  though  inferior  to  that  of  Nanaimo,  can  compete  with 
it,  owing  to  the  protective  duty.    The  Seattle  coal  seams  are  said  to  be 
five  in  number,  and  to  vary  from  four  to  twelve  feet  in  thicknes.     In 
quality  they  may  be  considered  equal  to  the  better  class  of  lignites  irom 
the  western  plains  and   Rocky  Mountain  Region,  which  are  found  to  be 
sufficiently  good  for  steam  raising  and  most  oixiinary  purposes,  but  com- 
pare unfavorably  with  true  coals.     Mi\  Macfarlane,  in  his  work  on  coals, 
gives  the  following  analysis  of  that  of  Seattle: —  i 

Water    11-60 

Volatile  combustible  matter 35'49 

Fixed  Carbon 45  97 

Aah 6*44 

The  Tertiary  rocks  of  Puget  Sound  have  never  been  thoroughly  ex- 
amined, but  it  is   believed  by  those   who   have  studied  them  for  the 
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purpose  of  tracing  the  seams  of  coal,  that,  leaving  out  of  consideration 
the  minor  irregularities,  they  lie  in  a  wide  trough  between  the  Olympic 
and  Cascade  Mountains.  In  the  central  part  of  this  trough,  and  strati- 
graphically  the  upper  part  of  the  series,  the  fuels  are  lignites;  lower 
down  in  the  series  these  are  replaced  by  fuels  more  closely  resembling 
true  coals,  and  on  the  outer  edges  of  the  trough  by  coals  in  some  places 
so  much  altered  that  they  have  been  called  anthracites.  It  is  ])OS8ible 
that  all  these  Tertiary  rocks  rest  unconforinably  on  the  Cretaceous,  and 
ai'e  separated  from  it  by  a  lapse  of  time  during  which  folding  of  the 
older  beds  and  elevation  of  mountains  took  place ;  but  it  is  not  impro- 
bable that  in  some  places  there  may  be  a  more  or  less  complete  series  of 
passage  beds  between  Ci-etaceous  and  Tertiary,  as  occura  on  the  eastern 
slopes  of  the  Eocky  Mountains ;  or  that  there  may  even  be  two  uncom- 
formable  series  of  Tertiary  rocks. 

^  The  Tertiaiy  coal  measures  of  Puget  Sound  and  Belli  ngham  Bay  ai'e 
continuous  north  of  the  -iOth  parallel,  and  must  underlie  neai'ly  1,000 
squai'e  miles  of  the  low  country  about  the  estuaiy  of  the  Fi*aser  and  in 
the  lower  part  of  its  valley.  Lignite  has  been  found  in  connection  with 
these  i-ocks  at  Burmixl  Inlet  and  other  localities,  and  specimens  of  a 
fuel  resembling  true  bituminous  coal  (and  coking  on  the  application  of 
heat)  have  been  obtained  near  the  Fraser  above  New  Westminster.  The 
remarkably  good  specimen  of  coal  from  the  River  Chilliwack,  of  which 
an  analysis  by  Dr.  Harrington  is  given  on  page  99  of  the  Geological 
Survey  Report  for  1873-74,  is  pmbably  from  this  series.  The  seams,  so 
fai'  as  known,  arc  quite  thin,  but  the  low  country  underlain  by  the 
formation  is  deeply  covered  with  drift  and  alluvium,  and  exposures  are 
few,  Mr.  Richaixison  has  made  a  slight  examination  of  the  coast 
sections  on  the  shores  of  Burraixl  Inlet,  but  the  rest  of  this  district  has 
not  been  worked  out  A  geological  examination,  embi'acing  all  the 
known  outcrops,  would  probably  have  to  be  supplemented  by  boring 
operations  in  well-chosen  localities  before  the  value  of  the  coals  and 
lignites  of  these  rocks  can  be  ascei*tained. 

Tertiary  rocks  holding  lignite,  are  found  fringing  other  parts  of  the 
coast  in  greater  or  less  width.  They  have  been  seen  near  Sooke,  and  at 
vawous  places  on  the  south-west  coast  of  Vancouver  Island.  They  also 
occur  at  Clallam  Bay  on  the  south  side  of  the  Strait  of  Fuca,  in  Wash- 
ington Territory.  None  of  these  localities  have  been  particularly 
examined,  nor  are  they  likely  to  be  of  importance  in  view  of  the  accessi- 
bility of  the  superior  coals  of  the  Cretaceous,  unless  in  some  place  thick 
beds  of  lignite,  somewhat  resembling  bituminous  coal  in  its  pix)perties. 
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like  that  of  Seattle,  should  be  found  to  occur.  If  such  beds  should  prove 
to  exist  they  may  acquire  some  importance  fj-om  their  less  distui'bed  and 
more  easily  workable  character. 

Lignite  and  coal  formations  of  Tertiary  age  are  known  to  cover  great  ^!jv2rinir 
tracts  of  the  interior  of  British  Columbia,  and  it  can  now  be  shown,  J^^r  ^^ 
from  several  sections  examined  last  summer,  that  in  most  places  the 
hoiizontal,  or  slightly-inclined  basaltic,  and  other  igneous  flows  of  the 
interior  plateau,  are  attached  to,  and  form  the  latest  rocks  of  the  lignite- 
bearing  Tertiary.  From  this  fact,  and  the  known  relations  of  the  beds 
in  a  number  of  localities,  it  is  highiy  probable  that  sedimentaiy  Tertiary 
deposits  underlie  a  great  part  of  the  area,  showing  only  the  later  igneous 
rocks  at  the  surface,  and  wherever  extensive  exposures  of  these  Tertiaiy 
deposits-  occur,  more  or  less  coal  or  lignite  has  been  found  in  associa- 
tion with  them.  Yevy  roughly,  in  ouiv  present  comparatively  slender 
knowledge  of  the  region,  it  may  be  estimated  that  this  formation  occupies 
between  the  54th  and  49th  parallel  of  latitude,  an  area  not  less  than 
12,000  square  miles. 

In  the  Nicola  Valley,  near  the  junction  of  the  Coldwater,  the  occur-  Niooi»  vaii^ 
rence  of  coal  has  been  known  for  some  yeai-s,  and  on  analysis  it  has 
proved  to  be  a  bituminous  coal  of  very  high  class.     The  average  of  two 
determinations,  by  Dr.  Harrington,  gives  the  following  result: 

Yolatile  combustible  matter  and  moisture 36-065 

Fixed  carbon 61-290 

Ash 2-646 

100-000 

1  made  a  cui-sory  examination  of  this  locality  in  November  of  18*76, 
and  a  more  detailed  survey  has  been  made  during  the  past  summer,  of 
which  the  results  will  be  published  in  the  next  Report  of  Pi-ogress.  The 
chief  exposure  of  the  coal  is  in  the  west  bank  of  the  Clearwater  river,  Expotniw. 
which  joins  the  Nicola  from  the  south,  and  down  which  one  of  the  pro- 
posed lines  for  the  Canadian  Pacific  Railway  passes  in  its  way  from 
Hope  to  Kamloops.  The  original  opening  on  the  coal  was  almost  in 
the  bed  of  the  river,  and  is  now  quite  filled  up.  A  second  small  opening 
has.  however,  been  made  a  little  higher  up  the  bank,  and  here  a  thickness 
of  five  feet  three  inches  of  nearly  pure  coal  is  exposed,  sepai^ated  by  six 
inches  of  sandstone  from  a  second  underlying  seam,  one  foot  four  and  a-half 
inches  thick.  The  coal-bed  passes  below  a  considerable  thickness  of  pale- 
yellowish,  rather  coarse-grained,  soft  sandstone,  which  crumbles  under 
the  weather  and  appeai*s  to  dip  here  about  noith,  at  an  angle  of  10°  to 
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15*^.  In  a  second  exposure,  at  the  distance  of  about  a  mile,  in  a  ravine 
in  the  south  bank  of  the  Nicola,  similar  sandstones  occur,  associated 
with  blackish  shales  and  again  holding  coal,  of  which  several  bods 
ai*e  seen.  Beyond  the  Cold  water  Valley  to  the  east,  on  the  Nicola, 
older  crystaline  rocks  appear,  cutting  out  the  coal  measures ;  but 
westward  the  coals,  with  associated  sandstone,  pass  beneath  a  great 
thickness  of  the  rocks  of  the  Tertiary  volcanic  series,  dipping,  on  the 
whole,  at  low  angles  to  the  south-west.  In  following  the  Nicola  Valley 
westwai*d,  the  volcanic  rocks  are  found  to  form  the  mass  of  the  hills 
which  rise  steeply  on  either  side,  well  stratified  tufacoous  sandstones, 
probably  connected  with  those  of  the  coal  formation,  are  seen  to  rise 
fix)m  time  to  time  in  the  lower  parts  of  the  slopes.  These  rocks  are 
also  seen — presenting  much  the  same  characters,  but  without  again 
showing  the  lower  sandstones— for  about  thirteen  miles  below  the  mouth 
of  the  Nicola,  on  the  Thompson,  making  the  width  of  the  belt  of  country 
hei'e  covered  by  them  about  thirty-seven  miles. 

It  has  not  yet  been  ascertained  whether  the  sandstones  and  associated 
coals  underlie  the  whole  breadth  occupied  by  the  volcanic  rocks,  which 
may  be  considered  as  the  upper  part  of  the  same  formation.  It  is  now 
known,  however,  that  the  coals  really  pass  beneath  the  great  volcanic 
formation,  and  may  reasonably  be  expected  to  occur  over  a  considerable 
portion  of  its  area.  This  question  is  well  worthy  of  careful  investigation, 
especially  in  view  of  the  possible  passage  of  the  railway  in  the  vicinity' 
of  these  newer  coal-measures.  In  the  local  absence  of  sections  sufficient 
for  the  satisfactory  definition  of  the  rocks  of  the  lower  part  of  the  series 
— as  on  the  lower  Nicola  Valley — they  are  generally  so  situated  that 
they  can  be  tested  with  compai'ative  ease  by  boring  in  well-chosen  locali- 
ties. The  coal-beaiing  rocks  of  the  Nicola  region  are  also  now  known 
to  extend  far  up  the  Cold  water,  and  though  not  satisfactorily  exposed, 
contain  more  or  less  coal.  Similar  rocks  have  also  been  examined  on 
the  North  Thompson,  about  forty-five  miles  above  Kamloops.  They 
contain  coal  of  excellent  quality,  but,  so  far  as  the  present  small  expo- 
sures allow  them  to  be  seen,  in  thin  seams.  These,  and  other  localities 
visited  during  the  past  summer,  will  be  reported  on  in  detail  in  the  next 
Report  of  Progress. 

Lignites  or  bi'own  coals,  are  found  abundantly  in  the  upper  pail  of 
the    same    formation.      Near  Marble  Cafion   a   bed    of  this   material 
sui^passes  forty  feet  in  thickness,  and  important  deposits  also  occur  on 
the  North   and  South  Forks  of  the  Similkameen.     The   lignites  aofl 
lignite  formation  of  Quesnel  will  be  found  described  in  Mr.  Selwyn's 
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preliminaiy  report  of  1871-2,  and  in  my  own  for  1875-6.    These  beds  ugnlteat 
are  interesting  on  account  of  the  plant  and  insect  remains  preserved  in     "**" 
them,  but  the  lignites  here  are,  1  believe,  of  no  economic  value.    They 
are  mixed  with  clayey  matter,  and  ai'e  otherwise  poor  in  quality;  and 
are,  apparently,  the  result  of  the  rather  tumultuous  deposition  of  drift- 
wood and  other  vegetable  matter,  by  rapidly-moving  waters.     Lignite 
of  better  quality,  and  apparently,  in  some  instances  at  least,  still  resting 
in  the  locality  where  the  wood  producing  it  grew,  is,  however,  found  in 
other  places.     Drift  fragments  of  this  fuel,  of  quality  good  enough  for  Drift  lignite, 
ordinary  purposes,  are  found  on  the  Nazco,  Blackwater,  Lower  Nechacco, 
Pai'snip,  Chilacco,  Pi-aser  River  at  Lillooet,  the  Thompson  below  Kam- 
loops  Lake,  &c.,  and  lignite  is  known  to  occur  in  place  on  Lightning 
Creek  (Cariboo),  the  Upper  Nechacco  (p.  82),  and  Ko-has-gan-ko  Brook 
(p.  76),  besides  a  number  of  localities  on  and  near  the  Fraser  Eiver, 
between  Quesnel  and  Soda  Creek,  which  have  not  been  examined. 

These  lignites  do  not,  of  coui*se,  compare  favourably  as  fueU  with  the  vaiueofUgn 
coals  of  the  Nicola  Yalley,  and  would  scarcely  be  of  value  unless  found 
in  thick  and  accessible  seams,  and  then  for  local  use  or  in  the  absence  of 
other  fuels.  Compamtively  little  is  yet  known  about  their  distribution, 
for  though,  as  already  stated,  they  probably  underlie  a  great  part  of  the 
basaltic  plateau,  the  soft  character  of  the  associated  beds  allows  them  to 
be  easily  worn  away,  leaving  hollows  into  which  the  basalts  and  other 
hard  over-lying  volcanic  rocks,  readily  crumbled  by  the  weather,  fall, 
concealing  the  lignite  out-crops. 

Iron. 

The  most  important  deposits  of  iren  yet  known  in  British  Columbia  iron  ore  at 
are  those  of  Texada  Island,  which  have  been  examined  and  briefly 
reported  on  by  Mr.  Richardson.*  The  ore  is  a  coarsely  granular 
magnetite,  containing,  according  to  analysis  by  Dr.  Harrington,  68*40 
per  cent,  of  iren,  with  only  '003  per  cent,  of  phosphorous.  It  is 
associated  and  inter  bedded  with  limestones,  epidotic  and  dioritic  rocks, 
supposed  to  be  of  Carboniferous  age;  and  is  well  situated  for  mining, 
smelting,  and  shipment,  occuiTing  within  twenty  miles  of  the  point  of 
shipments  of  coals  of  the  Comox  area,  and  contiguous  to  deep  harboura ; 
while  charcoal  in  unlimited  quantities  could  be  prepared  in  the  imme- 
diate vicinity.  The  largest  exposure  is  on  the  south  side  of  Texada 
Island,  about  three  miles  north-west  of  Gillies  Bay.    Here  the  ore-bed  is 

*  Report  of  Progrees,  1878-4,  p,  99* 
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seen  to  be  from  twenty  to  twenty-five  feet  thick,  and  to  rest  oii  grey 
crystalline  limestone,  with  which,  for  about  two  feet  down,  are  inter- 
stratified  bands  of  ore  of  from  half-an-inch  to  an  inch  in  thickness. 
From  this  point  to  the  north-west,  for  nearly  a  mile,  the  bed  is 
occasionally  seen,  and  at  one  place  there  is  a  continuous  exposm*e  about 
250  feet  long,  and  from  one  to  ten  feet  thick.     To  the  north-east  it  is 

^MibOityof  also  said  to  have  been  traced  for  more  than  three  miles.^  With  the 
present  high  price  of  labour  on  the  Pacific  coast,  and  especially  in 
British  Columbia,  the  profitable  manufactui*e  of  iron  ma}'  appear  to  be  a 
contingency  of  the  remote  future  only ;  especially  in  view  of  the  low 
rate  of  freight  at  which  the  west  coast  is  supplied  with  coal  and  iix)n 
from  Britain,  by  vessels  coming  out  nearly  light,  for  return  cargoes 

ran  melting  .in  of  wheat  from  California  and  Oregon.  In  the  neighbouring  State  of 
Oregon,  however,  the  manufacture  of  charcoal  iron  has  been  instituted 
for  some  yeara  on  a  small  scale,  a  single  blast  furnace  being  in  opera- 
tion with  a  product  in  1874  of  2,500  tons,  for  1875  of  1,000  tons.f 
Where  iron  ore  and  fuel  of  firat  rate  quality  can  thus  be  obtained 
together,  it  is  often  possible  to  compete  successfully,  for  many  purposes, 
with  the  lower  classed  and  priced  iron  most  abundantly  produced  in 
Britain.  On  the  Pacific  Coast,  too,  Chinese  labourers  can  be  procured  in 
unlimited  numbei*s,  at  prices  so  low  as  to  compare  favourably  with  those 
of  any  part  of  the  world ;  and  the  Chinese  are  notably  apt  in  acquiring 
proficiency  in  the  more  skilled  mechanical  arts. 

Say  ironftonM.  Clay  iron-stones  are  of  frequent  occurrence  in  the  coal  rocks  of  Van- 
couver and  Queen  Charlotte  Islands.  They  might,  no  doubt,  in  some 
cases,  be  profitably  worked  in  conjunction  with  the  coal  seams,  as  they 
occur  at  but  small  distances  beneath  them,  and  in  some  instances  are 
even  associated  with  the  coal.  The  nodules  vary  in  weight  from  a 
pound  or  less  up  to  many  tons,  and  Mr.  fiichaixlson  says  that  at  the 
Baynes'  Sound  Mine  a  sufficient  quantity  could  probably  be  obtained  for 
the  regular  supply  of  a  blast  funiace.J 

Iron  has  been  found  in  smaller  quantities  in  many  other  localities,  but 
little  attention  has  been  paid  as  yet  to  these  deposits,  under  the  impres- 
sion that,  under  present  circumstances,  they  are  of  no  value.  The 
formation  containing  the  iron  ore  of  Texada  is  believed  to  be  the  same 
as  that  constituting  the  greater  part  of  Vancouver  and  its  adjacent 
islands. 

•  Descriptive  Catalogue  of  ^Economic  If  inenOslof  Can.,  Phil.  Inter^Exhib.,  187C. 

t  Joura.  Iron  and  Steel  Inst.,  No.  1, 1876,  p.  288. 

X  Dr.  B.  J.  Harrington  in  Appendix  III.  to  Mr.  Richardson's  Beport,  1872-73,  p.  82. 
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Silver,  Copper,  Mercury  and  other  Ores. 
No  work  but  such  as  may  be  classed  as  prospectine:  or  preliminai'v  Difficulty  in 

•^  r        r  o  r  ^     opening  mln 

explomtioD,  is,  or  has  been  carried  out  on  the  deposits  of  metal lifei*ous 

ores   in  British   Columbia.      Various   unfortunate  circumstances  have 

• 

prevented  the  testing,  on  a  large  Kcale,  of  the  localities  known  to  be 
promising,  and  much  money  has  been  lost  from  time  to  time  in  injudicious 
entei*prises,  which  with  a  comparatively  small  amount  of  knowledge  of 
mining  and  metalliferous  deposits  in  other  countries  would  have  avoided. 
These  circumstances,  coupled  with  the  difficulty  and  expense  incurred 
in  exploring  the  more  rugged  and  tree-clad  portions  of  the  Province, 
have  tended,  of  late  years,  to  discourage  enterprise  in  this  direction,  and 
to  throw  discredit  on  even  the  best  of  the  known  deposits.  As  soon  as 
one  or  two  properly  conducted  and  paying  mines  can  be  seen  in  opei*a- 
tion,  I  feel  convinced  that  the  growth  of  mining  industry  will  become  as 
rapid  as  it  has  heretofore  been  slow. 

Silver, — ^The  best  known  argentiferous  locality  is  that  about  six  miles  silver  »tHo] 
from  Hope,  on  the  Fraser  River,  which  was  discovered  about  1871.  It 
has  not  been  visited  by  any  member  of  the  Greological  Survey,  and  from 
its  great  elevation,  is  only  easily  accessible  during  the  summer  season. 
The  formation  in  which  the  lodes  occur  consequently  remains  unknown, 
but  fi-om  what  I  have  heard,  I  am  inclined  to  believe  that  they  may 
ti'averse  an  outlyer  of  the  Lower  Cretaceous,  which  caps  the  Cascade 
Crystalline  rocks  of  the  region.  The  Minister  of  Mines,  of  British 
Columbia,  describes  it  as  follows: — "The  tiret  lead,  called  the  Eureka  Eurek»Min« 
mine,  crops  out  about  5,000  feet  above  the  nver  level,  is  well  defined, 
four  to  seven  feet  in  thickness,  and  has  been  traced  3,000  feet.  A  tunnel 
has  been  driven  into  this  lead  190  feet.  The  ore  is  described  as  argen- 
tiferous grey  copper,  and  has  yielded,  under  assay,  $20  to  $1,050  worth 
of  silver  to  the  ton, 

"  During  the  time  the  above  lead  was  being  worked,  another,  about  van  Bremer 
3,000  feet  distant,  was  discovered;  this  is  of  a  far  more  valuable 
character,  and  is  called  the  Van  Bremer  Mine.  The  ore  is  described  as 
chloride  of  silver,  and  has  yielded,  under  assay,  from  $25  to  12,403 
of  silver  per  ton  of  rock.  A  quantity  from  the  outcrop  sold  at  San 
Francisco  at  $420  a  ton.  The  lead  is  distinctly  traceable  for  half 
a  mile." 

Specimens  assayed  by  Dr.  Harrington  and  Dr.  Hunt  gave,  respectively, 
271-48  oz.  and  347*08  oz.  of  silver  to  the  ton  of  2,000  pounds.  Lead, 
copper,  antimony,  iron,  arsenic  and  sulphur,  are  also  present.     As  above 
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stated,  the  ore  from  this  locality  hsis  been  sold  at  a  remunerative  price  in 
the  rough  state,  as  extmcted  from  the  mine,  and  earned  to  the  river  by 
the  present  rude  appliances.  Certain  unfortunate  difficulties,  with  regaitl 
to  the  ownership  of  the  property,  now  only  appear  to  prevent  the  suc- 
cessful working  of  this  deposit. 

C^uite  lately  lodes,  which  are  supposed  to  be  either  the  continuations 
of  those  above  described,  or  others  running  parallel  to  them,  have  been 
discovered  near  the  water  level  of  the  Fraser,  apparently  in  a  granitic 
matrix.  These  contain  silver  and  copper,  but  the  former  in  smaller 
quantity  than  in  the  Eureka  veins. 

rar  at  Cherry  CheiTy  Creek,  a  tributary  of  the  Shush  wap  or  Spillemeechene  river, 
between  Okanagan  and  Arrow  Lakes,  is  noted  as  a  locality  from  which 
specimens  of  remarkably  rich  silver  ore  have  been  brought,  and  where 
somewhat  extensive  exj)loratory  works  have  been  carried  on  with  the 
hope  of  finding  it  in  paying  quantity.  The  district  has  now  been 
examined,  and  though  not  yet  prepared  to  report  upon  it  in  detail,  I 
ma}'^  say  that,  though  the  vein  originally  worked  on  was  re]X)rted  as  lost, 
I  am  b}'  no  means  hopeless  as  to  its  eventual  recovery,  and  that  the 
number  and  character  of  veins  in  the  Cherry  Creek  country  lead  to  the 
belief  that  it  may  eventually  be  an  important  mining  region. 

tfTeiUver.  As  already  mentioned,  native  silver,  or  silver  amalgam,  has  been  found 

in  the  Omineca  district,  and  argentiferous  galena  ores  occur  in  many 
parts  of  the  Province,  but  have  not  yet  been  developed. 

Copper, — Masses  of  native  copper  have  been  found  from  time  to  time 
in  various  parts  of  the  Province,  and  though  they  have  never  been  ob- 
served in  their  matrix,  they  are  probably  derived  from  some  of  the 
volcanic  rocks.  Small  cupriferous  veins  have  also  been  observed  in 
volcanic  rocks  of  Tertiary  and  Mesozoic  ages,  in  the  gold  rocks,  the 
crystalline  rocks  of  the  Coa*st  Eange,  and  those  already  referred  to  as  of 

ip«rat  supposed  Carboniferous  age  in  Vancourer  Island.     The  most  promising 

locality  at  present  known  is  situated  among  the  mountains  between 
Howe's  Sound  and  Jarvis'  Inlet,  at  a  height  of  about  3,000  feet  above 
the  sea.  Yery  fine  specimens  of  purple  coj^per  ore,  associated  with 
quartz,  mica  and  molybdenite,  are  brought  from  this  place,  which  in  now 
in  coui*se  of  development.  The  county-rock  is  a  granite  or  diorite  of  the 
Cascade  Crystalline  seiies. 

Fine  specimens  of  similar  ore  have  been  procured  further   north  at 

ifht*i  Inlet,  *-  * 

Knight's  Inlet,  and  specimens  of  copper  pyrites  have  also  been  obtained 
fi'om  rocks  of  this  series  at  several  localities  on  the  Homathco  during  the 
railway  explorations. 
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Mercury, — The  discovery  of  this  metal  has  been  several  times  reported  Mercury, 
in  British  Columbia,  but  generally,  I  believe,  on  insufficient  evidence.  It 
appears  certain,  however,  that  small  quantities  of  cinnabar  have  been 
obtained  in  gold-washing  on  the  Fraser  Eiver,  near  Boston  Bar,  and  I 
am  also  informed  that  minute  globules  of  mercury  are  seen  in  some 
decomposed  parts  of  the  Hope  silver  ores.     In  the  autumn  of  1876  I  dunaWyro 

Homatboo, 

received  a  small  but  well-authenticated  specimen  of  rich  cinnabar  ore 
from  Mr.  Tiedemann,  of  the  railway  survey,  which  he  obtained  himself 
in  the  vicinity  of  the  located  lino  of  the  railway,  on  the  Horaathco. 
From  Mr.  George  Webb  I  learn  that  the  country-rock  is  slate,  the  lode 
well  defined,  being  seen  in  the  front  of  a  steep  southward-facing  bluff,  and 
traceable  for  nearly  a  mile  in  length.  I  have  also  seen  lately  a  rich' oathoFm 
specimen  of  cinnabar  and  native  mercury  from  the  west  side  of  the 
Fraser  Ri  ver  near  Clinton.  Whether  mercury  occurs,  however,  i n  deposits 
at  all  comparable  with  those  of  California,  which  are  found  in  rocks  of 
similar  age  to  some  of  those  occurring  in  British  Columbia,  remains  to 
be  proven. 

Lead, — Galena  has  been  found  in  many  parts  of  the  pl\>vince,  and  Lmd, 
appeal's  in  connection  with  gold,  both  in  the  lodes  and  supe]*ficial  gravels 
of  the  Cariboo  district.  Lead  ores,  as  such,  will  not  probably  pay  to 
work  in  the  interior,  even  if  found  in  large  quantity,  till  chea|)er  means 
of  transport  are  introduced.  Kighly  argentiferous  galenas  would  pay 
to  smelt  as  silver  ores,  if  found  in  moderately  accessible  localities. 

Platinum. — This  metal  has  been  found  in  small  quantity   in  several  piatinunu 
localities  in  association  with  alluvial  gold. 

Nickel, — Dr.  Blake  has  found  nickeliforious  sand   among  the  heavy  NickeU 
materials  sepai*ated  from  the  fine  gold  of  the  Fraser. 

Building  and  Ornamental* Stones. 

The  Coast  Eiinge  will  probably  furnish,  in  all  parts  of  its  length,  good  oranitean 
grey  diorites  and  granites.  These  might  be  quarried  at  the  water's  edge 
in  many  of  the  inlets.  Sandstones  and  freestones  occur  abundantly  in 
association  with  the  coals  of  Nanaimo,  &c.  A  sandstone,  quarried  1 
believe  on  Newcastle  Island,  was  employed  in  the  Treasury  building  at 
San  Francisco,  but  has  not  proved  very  satisfactory,  owing  to  its  tendency 
to  exfoliate.  By  judicious  selection,  however,  no  difficulty  will  probably 
be  found  in  obtaining  building  stones  of  this  class  in  unlimited  quantity. 
Over  a  great  part  of  the  interior^  the  haixler  rocks  are  so  fissured  and 
jointed,  as  to  be  incapable  of  yielding  sound  building  stones  of  large 
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size.  Many  localities  are  known,  however,  where  good  stone  can  be 
obtained,  and  it  is  probable  that  some  of  the  basalt«$  and  other  igneous 
rocks  of  late  date  will  answer  well  for  building,  if  proper  care  be  taken 
to  avoid  those  varieties  apt  to  crumble  under  the  weather.  The  rocks 
occurring  in  the  vicinity  of  the  various  pi-oposed  railway  lines  are 
described  more  fully  elsewhere. 

iCubi*.  Marble  of  good  quality  is   known  to  occur  at  Texada  Island,  Metla 

Katla  Bay,  on  the  Nimpkish  Eiver  and  other  localities. 

BwptatiiM.  Serpentine  is  found  abundantly  in  association  with  some  of  the  older 

rocks. 


List  op  Localities  in  the  Province  of  British  Columbia  Known 
TO  Yield  Gold,  Coal,  Iron,  Silver,  Copper,  and  Other  Minerals 
OF  Economic  Value. 

(This  list  makes  no  pretension  to  completeness,  the  object  of  its  publi- 
cation being  rather  to  elicit  than  to  impart  information.  It  will  show, 
however,  in  some  degree,  how  numerous  the  discoveries  have  already 
been  ;  and  may,  I  hope,  be  largely  extended  in  the  coui*se  of  a  few  yeai's. 
Most  of  the  statements  made  with  regard  to  the  various  localitiew  are 
derived  from  trustworthy  sources,  though  I  cannot  undertake  in  all  cases 
to  vouch  for  their  absolute  accuracy.) 

GOLD. 

Cariboo  District. 

Williams'  Creek, — Descnbed  in  the  foregoing  pages.  Its  tributai'ies, 
in  order,  down  stream,  are  as  follows  : — 

McCallum's  Gulch. — Joins  from  the  east ;  neai'ly  worked  out ;  no  deep 
ground. 

Mink  Gulch. — Joins  ft-om  the  west,  and  prospects  not  consideix)d  very 
encouraging  by  owners,  who  are  waiting  lor  the  Bed-rock  flume,  with 
intention  of  hydraulic  work. 

Walker's  Gulch. — Joins  from  the  west  at  Richfield  Court  House  ;  deep 
work ;  good  prospects  at  ditterent  times,  and  some  quantity  of  gold 
taken  out  about  its  mouth,  but  has  not  held  out.  Not  yet  thoroughly 
prospected. 
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Grub,  or  Black  Jack  Gulch, — Joins  from  the  west ;  a  mere  ravine  of  no 
great  length,  being  all  embraced  in  one  claim ;  good  pay  for  hydraulic 
method,  and  still  worked. 

Stoufs  Gulch. — ^Joins  from  the  west,  below  the  cafion ;  very  rich,  but 
now  worked  out  for  drifting ;  hydraulic  method  now  employed ;  ground 
enough  for  many  years. 

Conklin  Ghilch. — Joins  from  the  east,  opposite  Barkerville ;  very  rich ; 
still  worked  by  drifting ;  ground  very  deep  for  so  small  a  valley,  being 
ninety  feet  in  lower  part  and  twenty  in  highest ;  drifting  claim,  one  and 
a-half  miles  up ;  probably  rich  for  hydraulic  working, 

Mc Arthur's  Creek, — Two  miles  below  Barkerville  and  one  mile  above 
Lane  and  Kui'tz  shaft-house ;  joins  from  the  south-west ;  paid  well  in 
drifting  deep  ground,  but  now  worked  out  for  this  method ;  no  hydraulic 
work  in  progress. 

Jjowhee  Creek, — Euns  northward,  nearly  pai*allel  to  Williams*  Creek, 
and  empties  into  Jack  of  Clubs  Lake,  which  also  receives  Jack  of  Clubs 
Creek,  and  is  the  source  of  the  Willow  River ;  good  pay  found  in  both 
shallow  and  dee})  diggings,  and  some  good  ground  still  being  worked; 
gold,  especially  near  source  of  creek,  very  coarse  and  rough,  often 
including  fragments  of  quartz;  found  difficult  to  obtain  water  for 
hydraulic  work  here. 

Jack  of  Clubs  Creek. — All  deep  work  on  this  creek,  gravel  being  150 
feet  in  depth  near  the  mouth,  where  a  few  claims  paid  well ;  this  creek 
is  a  favourite  among  those  which  are  considered  yet  unproven,  the 
impression  being  that  an  old  channel  exists  which  has  not  yet  been 
found. 

Creeks  entering  Willow  River, — 

Mosquito  Creek  and  Red  Gulch, — Entering  Willow  River  from  the 
south  below  the  last ;  the  former  has  been  very  rich,  and  was  fifty  feet 
deep  at  mouth;  now  worked  out  for  drifting;  hydraulic  work  paying 
well. 

Whipsaw  Creek. — Throe  miles  below  Mosquito  Creek,  on  the  same 
side;  in  former  years  from  tlO  to  $12  per  day  per  hand  taken  out,  and 
more  or  less  work  carried  on  ever  since  by  ground-sluicing  and  drifting. 

Several  creeks  below  Whipsaw  Creek,  on  the  south-west  side  of 
Willow  River,  have  atFoixled  no  pay ;  fair  prospects  have  been  obtained 
in  several  creeks  on  north-e&st  side,  but  no  paying  ground  found. 

Sugar  Creek, — ^Twelve  miles  below  Mosquito  Creek,  joining  from  the 
north.     Some  good  prospects,  but  never  much  pay. 
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Creoks  lower  down  Willow  Rivei*  ai*e  known  to  hold  some  gold,  but 
have  not  yet  yielded  it  in  paying  quantity. 

Grouse  Creek, — Six  mile:^  east  of  Barkei-ville,  heading  with  Antler 
Creek.  The  deep  ground  was  very  rich,  and  extended  for  about  a  mile 
near  the  upper  part  of  the  creek,  giving  out  fai"ther  down.  Deep 
gi*ound  worked  out. 

Antler  Creek, — Heads  in  Bald  Mountain,  opposite  Williams'  Ci-eek,  and 
was  one  of  the  fii-st  creeks  worked  in  this  part  of  the  country.  Shallow 
ground  for  two  miles,  paid  well,  and  has  been  worked  out.  The  deep 
ground  has  not  yet- been  much  tested,  owing  to  the  absence  of  clay,  and 
consequent  large  quantity  of  water  met  with  in  sinking.  All  the 
gulches  joining  Antler  Creek  from  the  source  down,  have  paid  (Wolf, 
California,  Stevens*,  and  Begg*s  Gulches).  The  creek  has  never  been 
bottomed  where  these  side-valleys  fall  in.  Chinamen  are  at  work,  and 
getting  pay  on  benches  100  feet  above  the  stream,  a  long  way  down. 

Pleasant  Valley, — A  transvoi'se  depression,  four  miles  in  length, 
uniting  the  valleys  of  Williams'  and  Antler  Creeks,  and  joining  the 
former  about  four  miles  below  Barkerville.  Has  never  been  bottomed 
or  much  prospected,  but  might  be  embraced  in  a  scheme  for  di*aining  the 
valley  of  Williams'  Creek. 

Bear  Creek,  and  country  about  Bear  Lake. — Gold  has  not  been  found 
here  in  paying  quantity. 

Swamp  River, — Has  attracted  some  attention,  but  no  good  pay  has  yet 
been  found. 

Cunningham  Creek. — In  early  days,  a  crevice  containing  GOO  ounces  of 
gold,  was  found  on  this  creek,  about  twelve  miles  from  its  mouth. 
Several  hydi'aulic  claims  working.  Since  1864  attempts  to  reach  the 
deep  gmund  have  been  made,  but  have  not  yet  succeeded ;  a  third 
attempt  is  now  being  made  by  the  Victoria  Company.  It  has  always 
been  supposed  that  the  deep  ground  in  this  creek  would  turn  out  rich, 
and  if  once  proved  to  be  so,  a  large  amount  of  work  would  immediately 
be  undertaken. 

Harvey's  Creek, — The  first  gold  in  paying  quantity  in  the  Cariboo 
District  was  found  here  in  1860.  One  claim — the  Minnehaha — has  been 
exceedingly  rich.  Another,  at  the  junction  with  swamp  river,  has  paid 
wbU.  The  Cummings  Company  bottomed  it  at  one  place,  and  drifted 
up  in  a  small  cafion  (unsuccossftilly,)  but  found  pay  on  entering  wide 
ground.  The  upper  part  of  the  creek  is  deep,  and  has  not  yet  been 
tboroagbly  proven. 

Cnd($  on  the  Horth  sitie  tf  Cariboo  Lake.^ln  Nigger,  Pine  and  Goose 
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Creoks,  small  quantities  of  gold  have  been  found ;  on   the   last-named 
much  money  was  spent  in  putting  in  a  flume,  but  with  small  result. 

Kxethly  Creek. — The  main  creek  has  only  moderately  deep  ground, 
(twenty  to  twenty-three  feet»)  of  which  much  is  yet  unworked;  it  being 
expensive  to  open  on  account  of  the  great  quantity  of  water.  About 
thirty  white  men  did  well  here  during  the  summer  of  1876;  while  a 
number  of  Chinamen,  at  work  about  the  mouth,  also  got  good  pay. 
Benches  100  feet  above  the  stream  have  paid  for  open  work,  and  some  of 
them  for  drifting  also.     Hydraulic  method  not  yet  in  use  hera. 

Snow-shoe  Creek, — ^Tlie  east  branch  of  the  above  is  considered  to  be  one 
of  the  most  promising  creeks  of  which  the  deep  ground  is  yet  unpros- 
pected;  gold  obtained  from  shallow  workings. 

Duck  Creek, — Chinamen  have  been  working  here,  but  not  much  known 
as  to  results. 

Black  Bear  Creek,  —Much  pi'osjjecting  has  been  done  here,  but  rich  pay 
never  found  ;  not  yet  considered  fairly  tested,  the  ground  being  hai-d  to 
work  in. 

Cedar  Creek, — One  pretty  rich  claim  was  worked  here, — the  Auroi-a. 
The  creek  is  now  worked  by  Chinamen. 

Razeltine's  Creek, — Some  encouraging  "prospects  "  have  been  obtained 
here. 

Moor  head  Creek, — Some  work  done  here,  but  without  good  i-esult 

Kangaroo  Creek, — Joins  North  Fork  of  Quesnel  about  two  miles  above 
its  junction  with  the  South  Fork.  Paid  well  at  one  time.  Chinamen 
now  at  work. 

Quesfiel  River, — Most  of  the  work  done  on  bare  of  river,  though  many 
workings  on  benches  one  hundred  to  150  feet  above  the  water,  pay  well. 
The  gold  is  all  light.  This  region  is  altogether  in  the  hands  of  China- 
men, who  resort  chiefly  to  the  Forks  and  South  Branch.  About  300 
Chinamen  work  in  this  district  during  the  summer,  and  winter  at  the 
Forks. 

Sxoift  River, — Eather  inaccessible,  and  hard  to  work,  being  a  rapid 
stream  with  many  heavy  boulders.  Considerable  quantities  of  gold  have 
been  taken  from  it,  from  time  to  time,  and  Chinamen  still  at  work,  though 
the  sti'eam,  as  a  whole,  may  be  considered  nnprospected. 

French  Creek  and  Canadian  Creek, — Joining  Pleasant  Valley  from  the 
south,  have  both  yielded  some  gold,  which,  though  run  through  where 
the  working  was  carried  on,  is  probably  not  exhausted. 

Canon  Creek, — A  stream  runnirjg  into  Willow  River  far  down  its 
oaorse,  and  reached  by  a  trail  twenty  miles  k)ug  from  Beaver  Pasd  Hoiise. 
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A  company  last  autumn  engaged  in  attempting  to  bottom  it,  with  good 
protjpectfl. 

Canon  Greek. — A  second  stream  of  the  same  name,  joins  the  Fraser 
fi-om  the  east  above  Quesnel.  A  considemble  quantity  of  gold  obtained 
here  formerly,  some  of  it  very  heavy  and  mixed  with  quartz ;  one  nug- 
get worth  $700  found  by  Chinamen  on  its  branch — Hickson  Creek,  An 
amnfei*ou8  quartz  vein  is  known. 

Lightning  Creek, — Has  been  described  on  a  preceding  page.  Its  chief 
tributaries  are  as  follows : — 

Amador  Creek, — No  good  pay  yet  found. 

Van  Winkle  Creek. — About  2,000  feet  of  the  lower  end  of  this  valley 
paid  well. 

Dead  Mans  Creek, — 

Perkin's  Creek, — 

Chisholm  Creek, — Good  pay  in  shallow  workings.  Deep  gi*ound  un- 
proved, though  great  eflPorts  have  been  made  to  test  it. 

Last  Chance  Creek, — Estimated  that  $250,000  worth  of  gold  taken  out 
of  this  creek  in  the  distance  of  half-a-mile.  Kich  ground  now  probably 
worked  out. 

Davis  Creek, — Good  pay  in  shallow  gi'ound. 

Anderson  Creek, — Good  pay  in  shallow  ground. 

Jawbone  Creek, — No  good  pay  found. 

Quartz  Veins  in  the  Cariboo  District, — Many  are  known,  some  very 
persistent  and  of  large  size.  So  little  has  yet  been  done  towaixl  the 
examination  of  these  that  it  is  scarcely  worth  while  attempting  to 
enumerate  them.  That  known  as  the  Big  Bonanza,  between  Lowhee 
Creek  and  Stout's  Gulch ;  the  Stedman,  at  Eichfield  ;  and  an  irregular 
vein  or  mass  of  quartz,  at  Mosquito  Creek,  have  so  fai*  attracted  most 
notice. 

Cassiar, 

(For  the  following  very  interesting  local  details,  concerning  Cassiai* 
District,  British  Columbia's  youngest  and  least  known  gold  field,  I  am 
indebted  to  Mi\  G.  B.  Wright.) 

Stickeen  River, — 54*^  to  56°  north  latitude.  Discovered  in  1867. 
Highest  average  yield  per  day,  $4  to  t5,  bai*  and  bench  diggings.  A 
few  claims  being  worked,  but  nearly  exhausted. 

Dease  Creek, — Latitude,  58*^  42  50";  altitude,  2,750  feet.  Discovered 
in  1873.     Highest  average  yield  per  day  $8  to  $50;  the  gold  being 
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worth  $16  an  ounce.  The  richest  claims  are  worked  out,  but  mining 
will  be  carried  on  for  a  good  many  years  to  come.  Dease  Creek  has 
probably  yielded  about  $700,000  in  thi'ce  seasons.  Estimated  yield  this 
season  (1877)  about  $125,888. 

TMberfs  Creek, — ^Latitude,  58®  50' ;  altitude,  2,750.  Highest  average 
yield  per  day  $8  to  $50,  the  gold  being  worth  $16.40  an  ounce.  Bar, 
bench,  and  ci*eek  diggings.  A  portion  of  the  creek  worked  out,  but 
still  paying  well.  Bench  diggings  recently  discovered  veiy  lich.  Yield 
up  to  this  season  estimated  at  $300,000. 

Beady  Creek, — Latitude  about  58®  53'.  Discovered  1874.  Bar  diggings. 
Prospects  found,  but  no  extensive  mining  ever  done. 

Eagle  River. — Latitude,  59°  6*  14".  Discovered  1874.  Bar  diggings, 
undeveloped. 

Mc Dames'  Cree^.— Latitude,.  59®  15'  54";  altitude  of  mouth,  2,550. 
Discovered  1874.  Highest  average  yield  per  day  $6  to  $100,  the  gold 
being  woi*th  $17.75.  Bai*  bench  and  creek  diggings..  This  is  the  most 
impoi*tant  creek  in  the  Cassiar  region,  the  yield  continuing  about  the 
same  each  year.  It  is  being  worked  in  places  for  a  distance  of  fifteen 
miles,  and  will  yield  largely  for  several  yeai*s.  Estimated  yield  for  two 
seasons  $425,000 ;  for  this  season  probably  $250,000.  This  includes  the 
yield  for  several  of  the  small  creeks  and  tributaries  of  McDame — 
Somers'  Creek,  Snow  Creek,  Quai'tz  Ci'eek,  Eosella  Creek,  Davies'  Creek 
and  Gold  Creek. 

Snow  Creek, — Altitude,  3,400  feet.  Discovered  1875.  Highest  average 
per  day,  $5  to  $20 ;  gold  worth  $18  an  ounce.  Bench  diggings,  stiU  mined 
extensively ;  the  richest  claim  in  Cassiar,  near  the  mouth  of  this  Creek ; 
it  has  paid  for  a  week  as  high  as  300  ounces  for  six  or  eight  men.  Seventy- 
two  ounces  washed  out  of  one  pan  of  dirt  during  the  past  season. 

Quartz  Creek. — Altitude,  3,550  feet.  Discovered  1875.  Highest  aver- 
age per  day,  $5  to  $20 ;  gold  worth  $18  an  ounce.  Bench  and  Creek 
diggings,  best  claims  worked  out. 

BoseUa  Creek. — Altitude  3,550  feet.  Discovered  1876.  Highest  average 
per  day,  $5  to  $15 ;  the  gold  being  worth  $18.25  an  ounce.  Bench  and 
Creek  diggings,  best  claims  worked  out. 

Dennis  Creek, — Altitude  3,500  feet.  Discovered  1877.  Highest  average 
per  day,  $5  to  $20.  Gold  worth  $18.25  an  ounce.  Bench  and  Creek 
diggings ;  many  miners  here. 

Patterson  Greek, — ^Altitude,  4,380  feet.  Discovered  1877.  Highest 
average  per  day,  $5  to  $20 ;  the  gold  being  worth  $18  an  ounce.  A  few 
companies  at  work. 
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Gi)ld  Creek. — Altitude,  4,300  foet.  Discovered  1877.  Highest  average 
per  day,  $5  to  $50.  Grold  worth  $18  an  ounce.  Bench  and  creek 
diggings,  a  few  companies  at  work. 

Slate  CreeA:.— Altitude,  4,320  feet.  Discovered  1877.  Highest  average 
per  day,  $10  ;  the  gold  being  worth  $18  an  ounce.  Bar  diggings,  one 
company  at  work. 

Somer's  Creek,  or  First  North  Fork  of  McDame.—AMitwde,  3,000  feet. 
Discovered  1876.  Highest  average  per  day,  $10  to  $100.  Grold  worth 
$18  an  ounce.  A  large  number  of  tunnels  being  worked,  with  good 
prospects. 

Third  North  Fork  of  JlfcPrt wie,— Altitude,  3,200  feet.  Discovei-ed  1877. 
Creek  and  Hill  diggings  ;  good  prospects  obtained  and  several  companies 
testing. 

Sayyeas  Creek, — Latitude,  about  62°.  Discovered  1875.  Highest 
avei-age  per  day,  $8  to  $10.    Gold  worth  $18.25 ;  abandoned  last  year. 

Sprinc/  Creek. — Altitude,  3,800  feet.  Discovered  1877.  Highest  average 
yield,  $10  to  $20;  the  gold  being  worth  $18.25.  Hill  diggings;  only 
one  company  working,  but  a  very  rich  bench ;  no  pi-ospecting  yet  in 
creek. 

Fall  Creek. — Discovered  1877. 

De  Liard  River. — Latitude,  60*^  to  62°.  Highest  average  per  day, 
$6  to  $8 ;  the  gold  being  worth  $18.  Bar  diggings.  But  little  mining 
done — some  tri butanes  being  pro8j)ectcd. 

Rapid  River. — Latitude  60°  ;  prospects  obtained. 

Omineca  District. 

Germansen  Creek. — Good  pay  in  pai't  of  course;  some  creek  claims, 
and  part  of  work  by  hydraulic  method  on  the  benches. 

Mansen  River. — Only  two  companies  at  woi'k  in  1875,  and  making 
less  than  wages. 

Slate  Creek. — Miners  stated  to  be  making  expenses  in  1875. 

Elmore  Gulch. — Poor  pay  in  1875— two  companies  at  work. 

Lost  Greek. — Little  work  in  1875. 

Details  of  other  localities  wanting. 

Kootenay  District. 

Wild  Horse  Creek. — Discovered    in    1863 ;    in    1864  oitiinaiy  claims 
paid  $20  to  $30  a  day  per  man  ;  work  still  in  pi-ogress. 
•  Perry  Creek. — Discovered  1867.    Some  good  claims,  and  some  work 
still  in  progress. 
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FinMay  Creek, — Good    prospects;    but    owing    to    freshets,    never 
saocessfully  mined. 
Boulder  Creek, — 

Grreat  Bend  Country. 

(Now  almost  abandoned.) 

Came£  Creek, — Joins  Columbia  River  from  the  east.  Heavy  gold ; 
some  pieces  weighing  as  much  as  $14.  Mining  on  bars ;  the  bed  rock 
not  being  reached  on  account  of  water.  For  a  time,  below  the  cafion, 
the  average  earnings  wore  $15. 

French  Creek. — Empties  into  Downie  River  about  twenty  miles  ftx)m 

its  mouth.     (Downie  River  flows  eastwaixi  into  Columbia.)     This  was 

the  richest  in  the  distnct,  and  was  worked  both  on  bars  and  to  the  rock. 

Average  earnings  as  much  as  $100  to  the  hand  for  some  time  on  the 

"  Half  Breed"  claim.     Worked  out. 

McCuller's  Creek.^  JoiriH  Downie  River  four  miles  from  French  Creek. 

• 

Working  on   bars  ;    the  bed  rock  not   reached  on  account  of  water. 

Probably  as  high  as  $100  a  day  per  man  taken  out  in  places,  but  deposit 

irregular.     Fragments  of  quartz  containing  gold  were  found  four  miles 

up  the  creek. 

OtJier  Districts, 

Parmip  River, — Below  its  junction  with  the  Nation  River,  draining 
the  Omineca  country.  This  stream  carries  fine  gold,  which  has  proved 
highly  remunerative  in  some  localities. 

Findlay  River, — Fine  gold  found  on  all  the  bars,  but  the  head  waters 
(where  richer  deposits  may  occui*)  have  not  been  prospected. 

Peace  River,  east  of  the  Rocky  Mountains, — Fine  gold  is  found  in  some 
abundance  in  places.  Mr.  Selwyn  thinks  it  may  be  derived  ffom  the 
Laurentian  Axis  to  the  north-east. 

Fraser  River, — Fine  gold  from  its  sources  to  the  sea.  Heavy  gold 
does  not  extend  far  below  Boston  Bar,  but  is  found  in  many  places  from 
here  to  Ly  tton,  and  also,  as  I  am  informed  by  Mr.  D.  Mclntyre,  in  spots 
fi*om  Lytton  to  the  mouth  of  the  Cbilicotin.  Much  gold  is  still 
obtained  by  Cl\inamen  and  Indians  on  the  Fraser,  and  I  think  it  pi*oba- 
ble  that,  eventually,  many  of  even  the  higher  flats  and  benches  will  pay 
for  hydraulic  work.  The  heaviest  gold  pretty  neai'ly  coincides  in  its 
distribution  with  that  of  the  slaty  i-ocks  of  the  Anderson  River  and 
Boston  Bar  series.  The  largest  nugget  found  above  Lytton  was  obtained 
ten  miles  below  Lillooet  and  was  worth  $22. 

McLennan  Creek, — (Thii*teen  miles  from  Tete  Jaune  Cache,  running 
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into  Ci-anbeny  Lake  and  thence  to  the  Praser.) — Gold  found  in  1876. 
Giving  wages  of  $4  to  $5  a  day,  but,  owing  to  heavy  boulders  in  stream 
and  expense  of  all  supplies,  will  not  pay  to  work. 

Nechacco  River, — Coloui's  obtained  near  Fort  Frasor,  and  also  abundant 
near  its  junction  with  the  Fraser  Kiver. 

ChUacco  River, — In  certain  banks  near  its  mouth,  eight  or  nine 
coloui's  to  the  pan  may  be  obtained.  A  small  quantity  of  heavy  gold 
found  in  a  lateral  creek  by  one  of  the  men  connected  with  the  Canadian 
Pacific  Railway  survey  in  1876. 

ChUicotin  River. — Gold  in  some  quaiitity  said  to  have  been  found  near 
the  mouth  of  this  stream. 

Bridge  River. — Gold  found  in  heavy  pieces,  sometimes  weighing  one 
to  two  ounces,  and  affoixling  excellent  mining  on  this  stream  for  ten 
miles  up  from  its  mouth.  One  nugget  is  said  to  have  been  worth  $300. 
River  prospected  to  its  source  in  early  days,  and  though  gold  found  in 
several  streams,  not  enough  to  justify  work  at  that  date. 

LiUooet  River, — Flowing  into  Harrison  Lake.  Some  gold  found  hei'e 
and  also  at  various  points  on  the  portages  toward  Lillooet. 

South  Thompson  River, — Coloure,  it  is  said,  can  be  obtained  in  all  the 
streams  joining  this  river. 

North  Thompson  River. — Coloui*s  found  along  its  whole  course,  and  at 
Louis  Creek,  thirty  miles  from  its  mouth,  on  the  east  side,  gold  has  been 
found  in  paying  quantities. 

Tranquille  River, — Joining  Kamloops  Lake,  from  the  north.  Heavy 
and  light  gold  obtained  here ;  about  sixty  Chinamen  at  work  last 
summer,  getting  good  pay ;  is  said  to  have  paid  half  an  ounce  per  diem 
at  the  mouth. 

Scotch  Creek, — Joining  Shuswap  Lake  from  the  north.  Coai*se  gold 
mined  here  a  few  years  ago. 

Main  River  Thompson,  —  Heavy  gold  found  on  this  river  up  to 
Nicommen,  where,  it  is  believed,  the  first  gold  in  paying  quantity  in 
British  Columbia  was  found.  This  region  chiefly  worked  by  the 
Indians  of  the  country,  who,  I  am  assured,  have  obtained  many  thousand 
dollai*s  in  specially  favourable  years. 

Anderson  River, — Some  heavy  gold  at  one  time  found  ten  miles  above 
mouth,  but  not  enough  to  pay. 

Coqtdhalla  River, — More  or  less  heavy  gold  along  whole  course  of  this 
stream. 

Nicola  River, — "  Scale  gold"  found  for  about  eighteen  miles  up  the 
Nicola  fi'om  its  mouth. 
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Bonaparte  River, — A  little  mining  done  on  a  tributary  east  of  Clinton, 
but  without  eneoui'aging  result. 
Hat  Creek. — Small  quantities  of  gold  have  been  found  here. 
Horse-fly  River, — Good  "  prospects"  here,  and  in  1876  a  considei-able 
influx  of  minera,  but  without  goo.l  returns. 

Skagit  River. — Colour  found  in  several  places  in  1858,  but  no  favour- 
able indications. 

Similkameen  River, — Gold  found  in  sharp  and  unwashed  particles  at 
mouth  in  1853  by  Captain  McLonnan's  party-  In  the  canon  near  the 
49th  parallel,  considerable  quantity  of  gold  got  in  1858-59-60;  the 
largest  piece  weighing  $22.50.  This  region,  soon  abandoned  by  the 
Whites,  was  worked  for  years  by  Chinamen. 

Okanagan  River, — Scattered  diggings  found  in  1859-60,  but  soon  aban- 
doned ;  perhaps  as  much  from  want  of  water  as  anything  else.  Miners 
say  colours  can  be  found  in  evoiy  stream  nmning  into  this  valley. 

Mission  Creek. — Joining  Okanagan  Lake  fix)m  the  east,  yielded  at  a 
spot  live  and  a-half  miles  from  its  mouth,,  fine  and  coarse  gold,  assaying 
$18.50 ;  paid  at  one  time  from  two  or  three  ounces  to  $2  or  $3  a  day. 
Colours  occur  for  eight  or  ten  miles  above  this. 

Rock  Creek, — Eising  east  of  Osoyoos  Lake,  and  failing  into  the  Kettle 
River  ;  about  a  mile  from  its  mouth  paid  well,  in  some  instances  yield- 
ing as  much  as  $100  a  day,  but  generally  from  one  to  two  ounces.  Some 
of  the  benches  also  paid,  in  one  case  yielding  half  an  ounce  a  day  to  the 
hand  during  the  season's  work.  The  best  paying  ground  was  where  the 
creek  crossed  a  belt  of  soft  slate  rock;  in  following  it  up,  the  cover  was 
found  very  soft  and  deep. 

Boundary  Creek. — Joins  Kettle  River  from  the  east.  Some  very  heavy 
gold  found  here,  and  a  good  deal  of  prospecting  done,  but  too  much 
"  spotted  "  to  be  profitable. 

Kettle  or  Nehoialpitkwa  River, — Colours  and  small  quantities  of  gold 
found  in  several  localities  on  the  main  stream  and  on  tributaries. 

Seymour  Creek,  Burrard  Inlet, — Some  gold  got  here  at  one  time,  but 
work  abandoned  on  account  of  water  and  quicksand. 

Prospect  Creek, — East  branch  Homathco  Eiver,  above  Tatlayoco  Lake. 
Some  fine  gold  found  here  by  men  connected  with  C.P.R.S.,  1875. 

Lower  Homathco  River, — Colours  obtained  in  various  places. 

Other  Streams  flowing  from  Cascade  Range, — Details  are  ^  anting  for 
most,  but  it  is  probable  that  colours,  at  least,  can  be  found  in  all. 

KeUy^s Lake  Creek — Near  Clinton,  Mr.  Foster  informs  me  that  specimens 
of  quartz  found  here  assayed  $25.12  in  gold  and  $3.14  in  silver,  per  ton. 
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Vancouver  Island, 

Leech  River, — This  Htream  has  proved  auriferous  for  four  or  five  miles 
of  its  length,  where  it  inins  along  the  strike  of  a  belt  of  slates.  Esti- 
mated that  $100,000  taken  out,  but  no  work  now  going  on.  The  rich 
ground  was  found  in  the  modern  river  bed,  and  is  supposed  to  be 
exhausted,  or,  what  may  remain,  too  much  spotted  to  pay.  Banks 
of  drift  and  cement  might  possibly  pay  for  working  by  hydraulic 
method. 

Sooke  River, — (Below  its  junction  with  Leech  Eiver) — Only  fine  gold 
found  here,  and  pi*obably  derived  from  Leech  Eiver  slates. 

Goldstream  Brook. — Runs  on  strike  of  Leech  River  slates,  further  east ; 
colours,  but  no  pay,  found  here. 

Jordan  River. — Small  quantities  of  gold  have  been  found  here, 

Naruiimo  River, — Attracted  some  notice  in  1877,  but  does  not  appear 
to  have  paid  prospectors. 

Other  localities  on  Vancouver  Island, — Good  colours  ibund  by  the  Van- 
couver Island  exploring  expedition  on  a  stream  entering  Co wichen  Lake, 
on  rivei-s  falling  into  Barclay  Sound,  on  the  south  side,  and  on  sti-eams 
tribujtary  to  Puntledge  Lake,  near  Coraox. 

Queen  Charlotte  Islands, — Gold-bearing  quartz  found  at  MitchelTs 
Harbour,  lat.  52°  25'.  Some  work  done  in  1853,  but  lode  appears  to  have 
run  out. 

Coal  and  Lignite. 
Vancouver  Island. 

Nanaimo. — Bituminous  coal,  worked  for  many  ^^ears.  Described  in 
foregoing  pages. 

Comox, — Bituminous  coal ;  now  worked. 

Quatsino, — Bituminous  coal. 

Beaver  Harbour,  near  Fort  Rupert, — Bituminous  coal. 

Head  of  Alhemi  Canal. — Bituminous  coal. 

North  side  CowitchinBay. — Small  fragments  of  anthracite  in  sandstone. 
Lai'ger  specimens  have  been  brought  from  the  interior. 

Queen  Charlotte  Islands, 

Cowgitz. — Anthracite ;  described  above. 

South  side  Skidegate  Channel — Anthracite  reported  by  the  Indians. 
Masset, — (North  end  of  Islands) — Specimens  of  anthracite  have  been 
brought  fi*om  here. 
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Vicinity  of  Langley,  and  other  localities  near  the  Lower  Fraser. — 
Bituminous  coal  ^nown,  but  in  thin  seams  only.  Pi^obablj  in  Lower 
Tertiary  beds. 

Ckilliwack  River, — Five  mile^  from  the  Fraser.  Bituminous  coal  of 
remarkably  good  quality,  but  of  which  the  thickness  and  mode  of  occur- 
rence remain  unknown. 

Coal  Harbour,  Burrard  Inlet. — Here  and  elsewhere  in  the  flat  land  at 
the  mouth  of  the  Fi'aser,  lignite,  in  thin  seams,  occurs.  Probably,  in 
upper  part  of  Tertiary  formation. 

Junction  of  Nicola  and  Coldwater  Rivers. — Bituminous  coal.  Tertiary. 
Described  above. 

Coldwater  River, — Bituminous  coal,  of  same  formation  as  last,  in 
seveml  places. 

North  Thompson  River.  (Forty-five  miles  above  Eamloops.) — Bitu- 
minous coal  of  good  quality  in  thin  seams. 

Vicinity  of  Lillooet. — Bituminous  coal  said  to  be  found.  Thickness 
or  position  of  seams  unknown. 

Ten  Mile,  or  GuichovCs  Creek. — ^Joining  Nicola  Eiver  from  the  north. 
Lignite  of  good  quality.     Thickness  of  seam  unknown.  ' 

South  Fork  of  Similkameen  River. — (Above  the  mouth  of  the  Passyton 
or  Pasayten.)     Lignite  in  micaceous  sandstone. 

South  Fork  of  Similkameen  River. — (Foui*  miles  above  Vermillion  Fork.) 
Lignite.     See  Report  for  1876-77. 

North  Fork  of  Similkameen  River. — (Three  miles  above  Yermillion 
Fork.)  Lignite,  seven  feet  thick,  with  one  shaly  parting  of  three  inches. 
See  report  for  1877-78. 

Boyd's  or  Cold  Spring  House. — Lightning  Creek.  Lignite  bed,  six  to 
ten  feet  thick  ;  fair  quality. 

Fraser  River. — Between  Soda  Creek  and  Fort  George,  and  at  Quesnel — 
Lignite  seams  frequently  seen  ;  that  at  Quesnel  of  poor  quality. 

Bear  River. — (Near  ci-ossing  of  C.  P.  R  surveyed  line,  lat  54°.)  Coal 
reported;  Mr.  E.  Dewdney  says,  about  eighteen  inches  thick  and 
covered  with  water  at  high  stage  of  river  ;  on  burning,  left  a  hai"d 
stony  ash.     Cretaceous  ? 

Peace  River  and  Pine  River. — Beds  of  bituminous  coal  (Mesozoic) ; 
described  by  Mr.  Selwyn  in  Report  for  1875-76. 

Parsnip  River. — Drift  fragments  of  lignite  indicating  a  basin  of  rooks 
of  the  lignite-bearing  age. 
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Lower  Nechacco  Eiver, — Bast  of  Praser  Lake.  Drift  lignite  only 
known. 

Upper  Nechacco  River, — South-west  of  Fi-aser  Lake.  Lignite  beds 
known  in  several  places. 

Blackwater  River, — Drift  lignites  at  upper  and  lower  cafions,  and 
inteimediate  portion  of  river. 

Chihcco  River, — Drift  lignite  only  known. 

Nazco  River, — Drift  lignite  found  near  Cinderella  Mountain. 

Ptm-cM-as-ko  Brook. — (Joining  the  Tai-a-tacsl}-.)  Lignite  of  good 
quality,  at  least  four  feet  thick,  base  concealc'd  b}'  water. 

NasseSkeena  District. — The  Skeena  River  is  said  to  pass  through  an 
extensive  coal  formation,  with  coal  beds,  thi^ee  to  thirty-five  feet  thick, 
accoi*ding  to  Major  Downie.     (This  may,  however,  be  lignite.) 

IBON. 

Texada  Island, — Magnetite,  described  above. 

Island  near  the  Walker.  Groupy  Schooner  Passage^  Queen  Charlotte  Sound. 
Exceptionally  rich,  71  57  per  cent.  iron. 

Country  between  Jordan  River  and  Leech  River,  V.  I. — Have  seen  a 
specimen  of  magnetite  with  grains  of  epidote,  from  here, 

Yale  and  Cariboo  Waggon  Road. — Ravine  half-a-mile  below  Nicommon. 
Magnetite  vein  said  to  be  eight  feet  thick. 

Knighfs  Inlet, — One  mile  up  river,  at  head  of  inlet ;  1,200  up  mountain, 
on  left  bank. 

Near  Seymour  Narrows, — Six  miles  west  from  Mcnzies  Bay,  V.  I. ;  iron 
ore  reported. 

Entrance  of  Riveras  Inlet, — West  side  of  Fitz  Hugh  Sound ;  ii-on  oi*o 
reported. 

Bay  S.E,  of  Cape  GommereUy  V.  I. — Iron  ore  reported . 

Iron  Mountain,  Coldwater  Rivtr. — Specular  iion  ore,  only  known  in 
comparatively  thin  seams. 

Cherr^  Bluffy  Kamploop's  Lake — Magnetite,  in  large,  but  irregular 
veins.    See  Report  for  1877-78 

Jiaynes'  Sound,  ComoXy  V.I. — Clay  ironstone  in  considerable  quantity 
in  connection  with  the  coal.  Two  specimens,  assayed  by  Mr.  Hoffman, 
gave  36*8^  and  29*78  per  cent,  respectively* of  metallic  iron. 

CowgitZy  Queen  Charlotte  Islands. — Clay  ii-onstone  in  association  with 
the  coal-bearing  rocks,  according  to  Mr.  Richardson. 
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Silver  Peak^  near  Hope, — Eureka  and  Victoria,  or  Van  Bremer  Mines ; 
veins  probably  cut  Cretaceous  or  Jurassic  rocks,  and  have  been  proved 
rich.     Described  above. 

Other  Localities^  near  Hope, — In  at  least  two  other  localities,  deposits 
containing  silver,  in  greater  or  less  quantity,  are  known.  Country 
rock  probably  granite. 

Cherry  Creek, — Rich  silver  ore,  not  yet  fully  prospected,  or  proved  to 
exist  in  veins  of  paying  width  or  regularity. 

Vital  Creeky  Omineca, — Rolled,  or  more  or  less  angular  fragments  of 
silver  amalgam  found  in  considerable  abundance  in  working  placei*s. 
Specimen  analysed  contained  83*30  per  cent  silver. 

Similkameen  River'. — Near  iunction  of  North  and  South  Forks.  Small 
quantities  of  native  silver  found  in  gold  placere. 

Similkameen  River, — Where  just  south  of,  but  mnning  parallel  with 
49tih  parallel ;  cuts  rocks  containing  numei*ous  small  stiings  of  galena 
"  readily  yielding  a  bead  of  silver.'* 

Mission  Creek, — Joins  Okanagan  Lake  from  the  east;  native  silver 
found  occasionally  with  gold. 

River  Francis, — Above  its  confluence  with  the  Dease,  Cassiar ;  ai'gen- 
tiferous  galena.  A  large  sample  of  the  ore  was  sent  for  assay,  but  I  have 
not  heard  with  what  result. 

Quartz  Creek,  Cassiar, — A  vein,  which  has  given  assays  over  $200  per 
ton,  exists  here. 

COPPER. 

Locality  between  Jervis  Inlet  and  Howe's  Sound, — Purple  copper  ore 
(bbrnite,)  and  copper  pyrites,  with  mica  and  quailz.  Large  and  rich 
masses  brought  out  as  specimens.     Mati'ix  granite. 

Knighfs  Znfet— Ore  similar  to  the  last;  very  rich  in  hand  speci- 
mens, but  I  believe  not  yet  found  in  quantity. 

Entrance  to  Howe's  Sound, — (Three  miles  north  of  Atkinson  Point 
Lighthouse.)  Copper  pyrites;  a  considerable  amount  of  prospecting 
work  done  at  one  time,  but  now  abandoned. 

Sans&me  Narrows. —  Copper  pyrites.  Some  work  done,  but  now 
abandoned.     Deposit  probably  follows  cleavage  planes. 

Coast  two  miles  ea^t  of  entrance  of  Sooke  Harbour, — Shafl  sunk.  120 
feet,  at  an  expense  of  $80,000;  now  abandoned.  Ore  appears  to  be 
chiefly  iron  pyrites.  Scales  of  native  copper  found  in  joints  6f  the  trap- 
rocks. 
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Southrwest  side  Dean  Canal. — Specimens  of  vein-stone,  with  yellow  and 
purple  copper,  were  collected  by  Mr.  Horetzky. 

Head  cf  Kitemat  Inlet, — Small  deposit  of  galena,  and  yellow  snlphnret 
of  copper,  observed  by  Mr.  Richardson. 

Thompson  Rwer,  six  miles  below  Spence*s  Bridge. — ^Mr.  Murray  has 
given  me  a  small  angular  fragment  of  rich  purple  ore,  found  loose,  from 
this  place. 

Thompson  River,  nine  miles  below  Spencers  Bridge, — A  rough  fragment 
of  native  copper,  weighing  several  ounces,  found  here. 

Fraser  River ^  about  thirty  miles  above  Fort  George, — Nugget  of  native 
copper,  weighing  several  pounds,  found  loose. 

Bate$\  or  160  mile  House,  Waggon  Road, — Nugget  of  native  copper, 
weighing  about  fiileen  pounds,  found  near  here. 

Fraser  River,  ten  miles  below  JAUooet, — Small  lumps  of  native  copper 
in  gold  placers. 

Quesnel  River,  near  the  Forks. — More  than  half  a  ton  of  native  copper 
found  dui'ing  gold  washing,  sent  down  from  here  a  few  years  ago. 

Copper  Island,  Shuswap  Lake. — Bed  of  talcose  or  nacreous  schist 
impregnated  with  copper  pyrites.    See  report  for  1877-78. 

Copper  Creek,  Kamloops  Lake, — Viens  with  purple  copper  ore;  also 
reported  that  the  Indians,  in  former  days,  obtained  native  copper  in  this 
vicinity. 

Moresby  Island,  Queen  Charlotte  Islands, — Copper  found,  and  some 
money  spent  in  pi'ospecting ;  now  abandoned. 

Small  Island  off  Fort  Frederick,  Queen  Charlotte  Islands. — Copper  ore 
reported  by  Captain  Stuart,  H.  B.  Co. 

Homathco  River. — M(iny  specimens  of  vein  stones  containing  copper 
pyrites  and  some  pui^ple  ore,  were  brought  from  this  river.  Not 
explored. 

Traces,  and  small  veins  discolom*ed  with  copper  ore,  found  in  many 
localities  in  rocks  of  very  different  ages. 
• 

OTHER  MINERALS. 

Platinum. — Found  in  scales  in  association  with  gold  on  the  Similka- 
meen  River 

Platinum. — In  fine  scales,  with  gold  on  the  Tranquille  River,  Kam- 
loops Lake. 

Platinum, — On  the  Fraser  River,  ten  miles  below  Lillooet,  very  fine 
scales  of  platinum  found  with  gold. 
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Antimony  and  Arsenic. — (ArBonical  pyrites?)  Specimens  brought  by 
[ndians  to  Cuptaio  Staart,  probably  from  Eummeshaw,  Queen  Charlotte 
Islands. 

Antimony.  —  (Stibnite.)  —  Little  Shaswap  Lake.  See  report  for 
1877-78. 

Iron  Pyrites* — Specimen  of  massive  pyrites,  said  to  exist  in  large 
qoantity  brought  from  Copper  Island,  Barclay  Sound. 

P/iim6a^o.— Specimen  of  Plumbago  obtained  by  the  Vancouver  Island 
exploring  expedition  in  the  country  north-east  of  Port  San  Juan. 

Nickel. — ^Nickeliferous  sand  obtained  in  gold-washing  on  the  Praser 
River',  consists  of  magnetite,  and  pyritous  grains  attracted  by  the 
magnet,  which  consist  of  oxides  of  iron  and  nickel.  (J.  Blake,  M.D., 
Proc.  Cal.  Acad.  Sci.,  V.  p.  200.) 

Molybdenite. — Specimen  brought  from  the  upper  part  of  the  Cowitchen 
River  by  Mr.  W.  Robertson. 

Molybdenite. — In  association  with  copper  ore  at  locality  between 
Jarvis  Inlet  and  Howe's  Sound. 

Cinnabar. — Specimen  obtained  by  Mi'.  Tiedemann  on  the  Homathco 
River. 

Cinnabar. — Grains  obtained  in  gold-washing  near  Boston  Bar. 

Cinnabar  and  Native  Mercury. — A  loose  fi'agment  of  very  rich  ore, 
found  nearly  opposite  Clinton,  on  the  west  side  of  the  Fraser. 

Lead. — A  large  vein  of  galena  reported  on  Scotch  Creek,  about  twelve 
miles  from  Shuswap  Lake. 

Lead. — Galena  specimens  collected  by  Mr.  Tiedemann  on  the  Lower 
Chilcotin. 

Also  occurs  in  connection  with  gold  and  silver  in  veins  in  Cariboo, 
Omineca,  Cassiar,  &c.,  with  silvei  at  Cherry  Creek,  and  in  small 
quantities  in  many  other  localities. 
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COAST  EANGE  OF  BEITISH  COLUMBIA. 
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PAIiJMNTOLOOUT  TO  TBI  8URVKT. 
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The  fossils  which  form  the  subject  of  the  present  proliminarj  report 
were  collected  at  three  localities,  the  furthest  of  which  are  not  more  than 
eight  mi]es  apart.  By  far  the  greatest  number  of  specimens  are  from 
the  left  bank  of  the  Iltasyouco  Eiver,  four  miles  above  its  junction  with 
Salmon  or  Dean  River ;  two  are  from  the  falls  of  the  Iltasyouco,  three 
miles  below  the  last  mentioned  locality,  the  rest  are  from  Sigutlat  Lake. 
The  Iltasyouco  River,  it  may  be  mentioned,  is  a  stream  about  six 
miles  in  length,  which  flows  from  Sigutlat  Lake  into  the  Salmon  Eiver. 
The  collection  consists  of  twenty-seven  species  of  Mollusca  and  one  of 
Annelida.  With  very  few  exceptions,  the  fossils  are  both  imperfect  and  in 
•  a  poor  state  of  presei'vation,  so  that  even  their  generic  position  is  some- 
times doubtful.  The  Ammonites,  in  particular,  are  almost  all  mere 
fragments.  The  following  is  a  provisional  list  of  the  species,  with  short 
descriptions  of  such  as  appear  to  be  new,  and  critical  remarks  on  others. 
1.  Terebratula^"^? — Shell  (or  rather  cast)  compressed,  very  gently 
convex;  outline  ovate  or  obovate ;  length  greater  than  the  width  at  all 
stages  of  growth  ;  thickness  through  the  closed  valves  about  equal  to  one 
half  the  width;  no  mesial  fold  or  sinus.  The  shape  varies  in  different 
individuals ;  the  maximum  width  being  nearly  alwaj'S  in  advance  of  the 
middle,  but  one  8|)ecimen  is  broadest  at  a  little  distance  from  the  hinge 
line  and  somewhat  pointed  in  front.  Two  half  gi'own  examples  are 
ovately-orbicular,  and  not  longer  than  wide,  but  the  rest  are  much  more 
elongated.     Beak  of  the  ventral  valve  incurved  (but  scarcely  so  much  so 
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in  the  cast  as  to  entirely  conceal  the  deltidium  or  beak  of  the  dorsal 
valve) ;  obliquely  and  concavely  truncate ;  foramen  rather  large ;  lateral 
ridges  distinct.  Dorsal  valve  with  an  impressed  line  or  groove  in  the 
•centre,  which  extends  nearly  half-way  to  the  front  margin,  and  indicates 
the  position  and  shape  of  the  mesial  septum :  on  either  side  of  this  there 
is  a  single  (?)  divergent  muscular  scar,  of  nearly  the  same  length.  The 
shape  of  the  scars  is  subspathulate  or  elliptic-ovate,  but  they  each 
commence  as  a  simple  impressed  line.  Surface  marked  with  coarse, 
distant,  concentric  stria)  or  plications.  Sigutlat  Lake  and  Iltasyouco 
Eiver,  abundant. 

The  only  Tei'ebratula  yet  recoixled  from  rocks  which  are  known  to  be 
of  Jurassic  age  in  North  America,  is  described  and  figured  by  Meek, 
though  without  any  specific  name,  in  the  first  volume  of  the  Palaeontology 
of  California.  It  was  obtained  on  the  western  slope  of  the  Sjerira  Nevada, 
and  appeal's  to  be  distinct  from  the  present  species,  as  it  (the  Nevada 
shell)  has  a  more  globose  form  and  a  short  mesial  fold  and  sinus.  An 
ovate,  elongated  Terebratula  occurs  in  the  coal-bearing  rocks  of  the 
Queen  (Charlotte  Islands,  in  beds  which  may  be  Jurassic,  but  young 
specimens  from  the  last  mentioned  locality  are  much  wider  than  long, 
which  is  not.  the  case  with  any  of  those  collected  by  Mr.  Dawson.  In  the 
absence  of  any  kriowledge  of  the  test  of  this  species,  it  is  veiy  difficult, 
and  indeed  almost  impracticable  to  separate  it  by  any  valid  character 
from  spme  European  TerebratulsB,  such  as  2\  ovoides,  Sowerby,  and  T, 
punctata^  Sowerby  (including  T,  subpuncfata)  as  described  and  figured 
by  Davidson;  more  especially  from  the  first  of  these. 

2.  Qryphosa  calceola,  var  Xebrascensis^  Meek  &  Hayden.  Iltasyouco 
Biver,  one  typical  and  characteristic  convex  valve,  with  the  test  pre- 
served, showing  both  the  internal  and  external  surface  markings  ;  also 
an  exfoliated  specimen  with  both  valves  in  situ,  and  a  few  casts. 

3.  Catnptonectes  (f)  extenuatuSy  Meek  &  Hayden.  A  cast  of  the  convex 
valve  of  a  small  Pecten  from  the  Iltasyouco  Eiver,  precisely  similar  to 
the  specimen  figured  under  the  above  name  on  Plate  III.  (fig.  U),  of  the 
"  PalsBontology  of  the  Upper  Missouri.*'  The  surface  markings  of  C, 
extenuatus  are  unknown,  as  is  also  the  shape  of  its  eai*s,  and  its  generic 
position  tQO  is  quite  problematical,  though  its  aspect  is  more  that  of  a 
Syncyclonema  than  of  a  Camptonectes.  Casts  of  the  flat  valve  of  a  thin, 
compressed  Pecten  are  rather  frequent  in  the  Iltasyouco  Hiver  porphyrite, 
which  may  belong  to  the  same  species.  These  are  strikingly  like  Syncy- 
clonema Meekianaj  from  the  Queen  Charlotte  Islands,  in  the  condition  in 
which  that  fossil  is  most  commonly  obtained,  but  the  exterior  of  the 
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ieet  of  the  convex  valve  of  iS.   Meekiana  is  known  to  be  both  closely  and 
nodosely  cancellated. 

4.  Lima  dupUcata.  Sowerby,  (Sp).  Two  left  valves  of  a  Lima,  both 
from  Sigutlat  Lake,  which  if  not  identical  with  the  Plagiostoma  duplicata 
of  the  ^  Mineral  Coucholog}\"  ai'e  remarkably  like  it  in  shape,  and  so  far 
as  can  be  ascertained  at  present,  in  sculpture  also.  One  specimen  has  the 
test  partly  exfoliated  ;  in  the  other  the  shell  is  considerably  decomposed, 
but  its  original  surface  markings  are  sharply  impressed  on  part  of  the 
rock  which  was  broken  fi\">m  the  specimen,  and  which  originally 
enveloped  most  of  one  side  of  it.  The  sculpture  consists  apparently 
of  about  twenty-eight  acute,  angular,  radiating  cosUc,  each  of  which 
alternates  with  a  single,  fine,  raise^l  line,  just  as  in  L.  dttpUcata. 

In  the  Quarterly  Journal  of  the  Gei^logioal  Society  of  London  for  1866 
(Vol,  XXIL,  p.  82)  Mr,  Tawney  has  desorilKni  a  >pecies  with  very  similar 
shape  and  style  of  ornamentation,  fi\>m  the  Li>wer  Lias  of  St^uth  Wales, 
under  the  name  Liniij  svhJup/iCiJla.  Mr.  Charle^  Mo»">re.  however,  in  a 
papa*  on  **  Abnormal  Secondary  De]x>sits,"  puMi>heii  in  the  Journal  of  the 
same  society  for  the  tollowing  ye^ir,  places  L.  subtiuthcdt^  as  a  synonym  of 
i.  dkpUcatii  on  page  509,  though  on  j^age  530  of  the  same  pa[^»er  it  is  said 
to' be  identical  with  L.  deniata  Terquem,  which  is  admitted  to  be  distinct 
frojn  X.  dxphcJtcL  It  may  be.  therefore,  that  more  than  one  species  have 
been  confounded  under  this  name,  but  if  not,  few  if  anv  Mesozoic 
molluscs  have  a  wider  range  in  time  than  Z.  dupUcata^  Originally 
described  from  the  Coralline  Oolite  ot'  Yorkshire,  it  is  abundant  in  the 
Combrash.  Fore>i  Marble^  Great  and  Inferior  O^Mite  of  many  parts  of 
Bng-laod.  as  the  writer  can  testify  from  direct  ol«servation>  in  the  field. 
Mvnsia'  savs  it  is  found  in  the  Lia>  of  Ciermanv  assiX-ia:ed  with  Rhvncho- 
mdia  rtmuv.  and  Golvifuss  mentions  it  as  iwurring  in  the  Inferior  Oolite 
of  HmDover  ai>d  Brunswick.  It  is  includeii  bv  Rov.  P.  B.  Brodie  in  a  list 
of  Lower  Ldas  fossik  iv&m  near  Wells,  ^S^^mersoi),  also  by  Mr.  C.  Moore, 
in  lists  of  species  from  the  same  fv>rmation  in  SiMiih  Wales,  and  from 
several  localiiaes  in  SomeTsetshire  in  iheeoneof  ^ImmtWrns  BvAlv^i, 

5.  Imoccramus (?^  Falls  of  the  llta^youco  River,  a  fragment  only 

of  a  species,  with  wide,  rounded,  concentric  folds.  Mr,  Dawi!K>n  m:Mie  a 
romgh  sketch  of  the  specimen  as  ii  originally  ap|VAi\\i  in  the  nvk,  and, 
judging  by  this,  ibe  shell  appeairs  to  have  boon  vexy  ^im:]a^  to  the 
Imo.'^crj.mm  reMifuun.  Sowerbr,  of  the  English  Lias. 

6-  Ev/hCTOTtS    rvrta   {f^\  Meik  aiid   Harden.     H:a>vouci>   River,  two 
imperfect  righi  T:ajves,  both  marked  with  dist-lnct  raix\3  lines.     Aimosi 
3y  jdeniicai  with  M^mC'txssuh&Tk^ia^  Munster,  as  sngg^ested  Vy  Meek. 
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Stoliczka  has  shown  that  Beyrich's  generic  name  Pseudamonotis  has  two 
yeare'  piiority  over  Eumicrotis  Meek,  so  that  the  name  of  this  shell 
ought  probably  to  be  written  Pseudomanotis  substriata,  Munster,  Sp. 

7.  Pteropema (?)  Two  specimens  of  a  smooth,  oblique  and  elongated 

species  of  Pteropema^  with  a  long  and  deeply  emarginate  posterior  wing, 
both  from  the  Iltasyouco  River ;  probably  new  to  science,  but  not  in  a 
sufficiently  good  condition  to  be  properly  characterized. 

8.  Pinna  subcancellata,  N.  Sp. — Shell  moderately  convex,  wedge- 
shaped,  elongated :  squarely  truncate  behind,  or  nearly  so ;  hinge  line 
straight ;  ventral  margin  also  straight  for  the  greater  part  of  its  length, 
but  rounded  at  its  junction  with  the  posterior  end.  Sui^face  marked  by 
coarse,  irregularly  and  unequally  disposed  concentric  plications,  which, 
in  the  upper  two-thii-ds  of  the  shell,  are  crossed  by  about  eighteen 
radiating,  but  nearly  longitudinal  raised  lines.  The  amount  of  convexity 
of  the  valves  cannot  be  precisely  defined,  as  the  only  specimen  yet 
obtained  is  distorted  by  pressure.  Falls  of  the  Iltasyouco  River.  A 
solitary  example,  with  both  valves  in  situ.  The  beaks  are  broken  off, 
but  the  sculpture  of  both  sides  of  the  fossil  is  well  shown.  Perhaps  only 
a  variety  of  Pinna  Hartmanni^  Zieten,  from  which  it  differs  in  being 
more  squarely  truncated  at  the  anal  end,  and  in  having  the  radiating 
oostsB  confined  to  the  upper  two-thirds  of  the  shell. 

9.  Modiola  forrnosa  Meek  &  Hayden.  One  very  good  specimen  from 
Sigutlat  Lake.     Very  near  to  M.  canceWita,  Groldfuss. 

10.  Modiola  pertenuis.  Meek  &  Hayden.  Three  left  valves  of  a  small, 
smooth  Modiola,  (two  from  the  Iltasyouco  River ;  the  other  one  from 
Sigutlat  Lake),  one  of  which  appears  to  be  a  distorted  but  otherwise 
tolerably  typical  example  of  M.  pertenuis,  while  the  two  others  are 
probably  only  a  short,  broad  variety  of  the  same  species.  It  is  not  easy 
to  see  how  M,  pertenuis  can  be  distinguished  from  M.  minima,  Sowerby, 
of  the  European  Lias,  as  figured  and  described  in  the  Mineral  Conchology 
and  by  Groldfuss. 

11.  Ghrammatodon  inomatus,  Meek  &  Hayden.  Iltasyouco  River,  two 
single  valves.  Apparently  very  near  to  Area  Lineata  Groldfuss,  from 
the  Lias  of  Germany. 

12.  Grammatodon  (?)  IltasyoucoensiSy  N.  Sp. — Shell  moderately  convex, 
but  slightly  depressed  near  the  middle  below;  very  inequilateral; 
anterior  end  short  narrow  and  obtusely  pointed ;  posterior  end  elongated, 
widening  gitidually  both  above  and  below ;  truncated  almost  squarely  at 
its  extremity.  Hinge  line  straight,  ascending  gradually  behind  the 
beaks,  and  sloping  downwaixis  rather  abruptly  in  front  of  them.    Beaks 
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broad,  depressed,  carved  inwards  andforwards,  sltaated  very  near  to  the 
anterior  end,  but  not  quite  terminal.  Right  valve  (the  only  one  known) 
with  indications  of  one  or  two  elongated,  linear  posterior  teeth,  placed 
parallel  to  the  hinge  line,  and  of  at  least  three  obliquely  transverse 
anterior  teeth.  Surface  marked  with  close-set,  crowded  and  extremely 
fine,  i*adiating  atrisd,  which  are  scarcely  visible  to  the  naked  eye,  and 
which  become  almost  obsolete  on  the  ill  defined  posterior  area. 

Iltasyouco  River,  a  single  specimen  of  the  right  valve,  with  the  lower 
half  of  the  posterior  end  broken  away.  The  pal  Hal  line  and  muscular 
impressions  are  not  visible,  and  the  hinge  characters  are  imperfectly 
shown,  so  that  it  is  doubtful  whether  this  shell  is  a  Grammatodon  or  A 
true  Maerodon. 

13.  CucuUcBa  (f)  Sp.  Undt. — A  small,  rather  ventricose,  subrhomboidal 
species,  with  prominent,  nearly  central,  incui'ved  beaks.  An  obtuse  keel 
runs  fi*om  the  beaks  to  the  base,  and  separates  an  obliquely  flattened 
posterior  area  fi*om  the  main  body  of  the  shell.  The  surface  is  marked 
by  close-set,  raised  striations,  which  are  crossed  by  rather  more  distant, 
radiating  lines. 

14.  Yoldia  (or  Corbis)  Sp.  Undt. — A  single  valve  of  a  small  shell  from 
the  Iltasyouco  River,  with  no  vestiges  of  the  hinge  teeth  or  of  any  of  the 
markings  of  the  intei-ior  remaining  The  outline  of  the  specimen  is 
remarkably  like  that  of  Nuculi  speciosa,  Munstcr,  from  the  Muschelkalk 
of  Germany,  which  is,  probably,  a  Yoldia  or  Portlandla^  but  it  is  also 
almost  equally  similar  in  shape  to  Corbis  uniformis,  Phillips,  from  the 
Yorkshire  Lias.  It  is  not  a  Tancredia,  in  the  writer's  judgment,  though 
its  contoui'  is  not  very  dissimilar  to  a  fossil  doubtfull}'  referred  to  that 
genus  by  Meek  and  Hayden,  under  the  name  T.  incequilateralis ;  but  the 
latter  species  has  a  much  flatter  shell,  and  is  more  angular  at  the 
junction  of  the  hinge  line  with  the  posterior  end. 

15.  Trigonia  Dawsoniy  N.  Sp. — Shell  gently  convex,  compressed  ;  out- 
line ovately-subtrigonal ;  anterior  end  very  short,  broadly  rounded,  as  is 
also  the  ventral  margin ;  beaks  elevated,  recurved,  anterior,  subter- 
minal ;  hinge  line  sloping  concavely  downwaixls  behind  the  beaks . 
extremity  of  the  somewhat  elongated  posterior  end  truncated  rather 
obliquely.  Surface  of  the  main  body  of  the  shell  marked  by  about 
twelve  curved,  nodulous  costSB,  all  of  which  commence  at  the  margin  of 
the  posterior  area.  The  five  nearest  the  beaks  cui've  downwards,  and 
terminate  at  the  anterior  end.  The  middle  ones,  though  curved,  are  nearly 
transverse,  and  end  at  the  centre  of  the  ventral  margin,  while  the  three 
last  incline  decidedly  backwards.    The  posterior  area  is  marked  either 
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by  crow4^,  tr^sverse,  regularly  arranged  and  continuous  raJBed^stfi®, 
or  by  coarse^  irregular  and  broken,  up  or, angularly  bent^shoi't,  tj'ansverse 
folds.  Iltaayouco  Biv^r  and  Sigut^at  Lake,  frequent  and  well  preserved. 
A  well  mai'ked  and  chai-acteriatic  species,  which  the  winter  has  much 
pleasure  in,  naming  after  its  discoverer,  Mr.  G.  M.  Dawson.  It  would 
appeal*  tfeat  T,  Dawsoni  occui's  also  in  the  Jurassic  rocks  of  the  western 
slopes  of  the  Sierra  Nevada,  for  on  page  49  of  Vol.  I.  of  the  "  Pal»on- 
tology  of  California,"  after  describing  Trigonia  pandico$to>  firom  that 
Ipci^lity,  Mr.  Meek  says : — ^^  There  are  in  the  collection  fragments  of 
apparently  two  other  species  of  this  genus.  One  of  those  is  considei-ably 
larger  than  that  described,  and  has  the  costa3  distinctly  nodjosa  They 
ai'e,  however,  not  angularly  deflected,  but  curved  gradually  forward." 

16.  Astarte  ventricosa,  Meek.  Iltasyouco  Eiver,  three  or  four  rather 
imperfect  specimens,  whose  specific  characters  are  obscurely  shown,  and 
whose  identification  is,  therefore,  somewhat  uncertain.  They  vary 
considerably  in  shape,  two  being  rather  longer  than  wide;  in  the  others 
the  height  and  length  are  nearly  equal.  The  paliial  boi^^er  of  the  test  is 
distinctly  crenulated. 

17.  Astarte  fragilis,  Meok  &  Hayden.  A  badly  preserved  specimen  of 
an  Astarte,  from  the  Iltasyouco  River,  which  although  much  larger  than 
the  type  of  A.  fragilis  from  Dakota,^  and  more  convex  on  the  posterior 
part  of  the  hinge  margin,  is  probably  referable  to  that  species. 

18.  Pleuxomya  sabtUiptica,  Meek  &  Hayden.  Six  or  seven  specimens  of 
an  elongated,  nearly  smooth  Pleuromya^  from  the  Iltasyouco  River,  which, 
though  very  variable  in  shape,  on  the  whole  agree  tolerably  well  with 
^eek  &  Hayden's  description  of  Myacitcs  subelUpticus  from  the  Black 
Hills,  much  better  in  fact  than  they  do  with  the  figures  of  that  species. 
M.  subelUpticus  is  said  to  be  very  similar  in  shape  ^d  sculpture  to 
Panopcea  peregrina^  D'Orbigny,  from  the  Oxfordien  beds  of  Bussia,  and  so 
^re  some  of  the  Iltasyouco  River  Pleuromyoe,  but  the  lattei*,  in  .shape  at 
; least,  are  equally  like  some  forms  of  P.  Terqueniea  Buvignier  as  figui-ed 
by  AgQiSsiz  under  the  name  P.  iemistriata^\}\xi  in  that  ^bell  the  concenti'ic 
striatioDs  are  much  more  numei*ous  and  regularly  ari^anged  than  they 
are  in  the  specimens  collected  by  Mr.  Dawson. 

19.  Pleurorfiya  unionideSj  Roemer,  Sp.  Six  caste  of  a  ribbed  Pleuromya, 
(one  from  Sigutlat  Lake,  the  othei*s  from  the  Iltasyouco  Biver),  which 
have  been  carefully  compared  with  Goldfuss*  and  Agassiz*s  descriptions 
and  figures  of  the  above  mentioned  European  Lia^sic  species,  and  which 
do  not  appear  to  be  separfible  from  it  even  as  a  local  variety.  The 
Sigutlat  Lake  specimen,  imd  three  of  .those  from  the  Iltasyouco  River 
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are  much  distorted,  and  have  their  onginal  shape  much  altered  by 
pressure,  bat  two  from  the  latter  locality  seem  to  have  retained  their 
normal  form.  Pleuromya  Carlottensis,  from  the  Queen  Charlotte  iBlanda^ 
has  a  shorter,  higher  and  more  ventricose  shell ;  its  beaka  are  more 
elevated  and  curve  foi'wardsas  well  as  inwaixis  ;  its  posterior  extremity, 
too,  is  more  pointed.  P.  Carlottensis  is,  perhaps,  synonymous  with  P. 
Alduiniy  Bngt.  (sp.)  of  the  European  Jurassic. 

20.  Planarbis  vetemuSy  Meek  and  Hayden.  While  breaking  a  large 
piece  of  the  Iltasyouco  River  porphyrite  containing  a  valve  of  Oramr 
matodon  inorrifitus  and  a  cast  of  the  shell  supposed  to  be  referable  to 
Pleuraniya  uniomdea^  the  writer  was  so  fortunate  as  to  obtain  a  perfect 
specimen  of  this  shell,  m  situ^  in  one  of  the  fragments.  Planorbis  vetemnu^ 
and  three  other  species  of  fresh  water  shells,  were  first  found  in  loose 
pieces  of  rock  at  the  base  of  the  Black  Hills  in  Dakota,  and  some  doubt 
previously  existed  as  to  the  true  geological  horizon  of  these  fbsmls. 
Writing  in  1864,  Mr.  Meek  says,  "  they  may  possibly  be  Tertiary  species, 
but  differ  from  all  those  we  have  seen  fi*om  rocks  of  that  age  in  the 
North  West.  It  is  only  provisionally  we  place  them  along  with  the 
Jurassic  fonns."  The  finding  of  P.  veternuSy  in  place,  associated  with 
fossils  that  are  almost  undoubtedly  Juraf^sic,  make  its  age  tolerably 
certain,  and  stnkingly  confirm  Mr.-Meek*s  conclusions.  Mr  Moore  has 
described  another  species  of  Planorbis,  (P.  Mendipensis),  from  the 
Charter  House  Liassic  lead  mine  in  the  Mendip  Hills  of  Somerset,  in 
rocks  of  a  very  similar  geological  horizon. 

21.  Stephanoceras  Humphreysianum^  Sowerby,  Sp.  Sigutlat  Lake,  one 
specimen,  the  only  tolerably  perfect  ammonite  in  the  collection.  Prof. 
A.  Hyatt,  to  whom  all  the  ammonites  were  sent  for  examination,  says  of 
this  fossil, — "  If  found  in  P]urope  it  would  be  unhesitatingly  referred  to 
this  polymorphic  species  and  identified  with  the  typical  forms." 

22.  Stephanoceras  Braikenridgii  (?) — Sowerby,  Sp.  Iltasyouco  Kver, 
two  small  fragments.  "  These  are  very  interesting  fragments,  with  all 
the  marks  of  the  mature  forms  of  Steph,  Braikenridgii,  but  ought  to  be 
queried  because  the  young  characteristics  are  not  visible.** — Hyatt. 

23.  Stephanoceras (f ) — Seven  fragments  of  a  small  Stephanoceras^ 

from  the  Iltasyouco  River,  which  Prof.  Hyatt  has  compared  with 
European  specimens,  and  pi*onounces  the  former  to  be  closely  allied  to 
S.  Qervillei  {Ammonites  Gervilleiy  Sowerby)  and  S.  platystomum,  Seinecke, 
(sp.)  but  adds  that  the  young  look  rather  like  the  early  state  of  S. 
macfOcephaXum  or  S.  Herveyi.  The  penultimate  whorl  is  rather  finely 
ribbed,  and  the  outer  surface  of  the  body  chamber  is  quite  smooth,  at 
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least  in  the  cast ;  the  umbilioas  ie  not  distinctly  shown,  but  it  must  have 
been  exceedingly  small.  The  shape  of  the  Up  is  indicated  to  a  oertain 
extent  by  an  obliquely  transverse,  slightly  flexnoas,  incised  gi-oove, 
which  corves  forward  from  the  umbiliDua,  and  is  produced  into  a  blnntly 
pointed,  beak-like  pi-oceas  in  passing  over  the  periphery. 

24.  Perisphinctes  anceps  T  Beinecke,  Sp.  Iltasyonco  Biver,  a  solitary 
fragment,  which,  accoi-ding  to  Prof  Hyatt,  "  has  the  peculiar  abdominal 
riba  and  knob-like  spines  of  P.'ancepa.  The  abdomen  may  have  been 
channeled,  and,  if  so,  the  above  indentification  could  be  given  without 
the  query." 

25.  Belemnitet  (t) Seven  or  eight  imperfect  specimens  of  a  Belem- 

nite  with  an  exceedingly  slender,  parallel-sided  guard.  These  are  in 
such  a  bad  state  of  praservation  that  it  would  be  a  hopeleas  task  to  try 
and  identify  the  species,  or  to  describe  it  with  sufficient  accurracy  if  new. 
At  the  commencement  of  the  phragmocone,  the  largest  example  does 
not  measure  quite  three  lines  in  diameter,  while  several  of  the  specimens 
would  lie  loosely  in  the  cavity  of  a  wheaten  straw.  The  snrikce  of  the 
whole  is  HO  much  worn  that  it  is  impossible  to  tell  whether  there  was  a 
median  or  an  apical  groove,  or  none  at  all.    Iltasyonco  River. 

26.  Bekmnites  (f) At  the  same  locality  as  the  preceding  shell,  and 

associated  with  it,  ai-e  poi-tions  of  what  seems  to  be  either  another  species 
of  Belemnite,  or  at  least  a  different  varietal  form,  and  unfortunately,  in 
quite  sa  bod  a  state  of  preservation.  The  guard,  though  elongated  and 
naiTOwly  cylindrical  in  shape,  is  much  thicker  and  more  conical  than  is 
that  of  the  fossii  last  described,  and  it  is  not  improbable  that  the  present 
species  may  prove  to  be  conspecific  with  a  Belemnite  tVom  Dakota, 
supposed  by  Meek  and  Haydon  to  be  a  slender  variety  of  their  Belemnitet 
densus,  and  figured  on  Plate  V.  (figs.  1  a,  1  b,  1  c,)  of  the  "  Palieontology 
of  the  Upper  Missouri."  Detached  phi-agmoconeK,  probably  belonging  to 
both  species,  are  not  unfrequent  also  at  the  Iltasyouco  Biver.  These, 
though  not  very  well  preserved,  appear  to  show  that  the  Afeils  of 
which  they  formed  a  part  are  referable  to  Belemnitea  proper  and  not  to 
B^emnitella. 

21.  The  nature  of  the  curious  fragment  repre- 
sented in  the  wood  cut  is  uncei-tain,  but  it  may   . 
have  been  a  portion  of  an  Aptychus,  a  frai^ment  \ 
of  the  pen  of  a  calamary  allied  to  Teudopsis,  or 
a  piece  of  an  aviculoid  shell. 

28.  Serpula (?)— T4iree  caets-of  the-shelly 

tube  of  a  species  of  Serpnia.     The  most  perfect  specimen  has  been 
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secreted  by  the  animal  on  nearly  the  s^me  plahe/and  is  tmce  beiit^  80  KB 
to  presetit  the  appearance  of  a  flexnous-sided  ti'iangle  with  the  an^M 
blunted  and  half  of  one  of  the  sides  wanting.  The  others  are  simply 
flexuoils,  and  no  vestige  of  the  test  or  of  its  surftiee  markings  is  pfreserved 
on  any  of  them     Locality,  Iltasyouco  River. 

The  fossils  above  enumerated  are  of  much  interest  as  affording  the 
first  instance  yet  observed  of  the  occuri'ence  of  a  well  marked  fauna  of 
Jurasi^ie  age  in  British  Columbia.  It  is  true  that  fossils,  probably  from 
a  very  similar  geological  horizon,  were  collected  by  Mr.  SelwjTi  in  1875, 
at  Rock  Island  Gates  below  Hudson's  Hope  on  th6  Peace  River,  but 
these  specimens,  which  were  described  in  the  Report  of  Progress  for 
1875-6,  are  very  few  in  number,  and  so  imperfect  that  none  of  the  species 
could  be  satisfactorily  determined. 

If  the  identifications  in  the  present  paper  be  correct,  it  would  appear 
that  nine  of  Meek  &  Ilaydcn's  species,  from  the  Jurassic  rocks  of 
Dakota,  are  found  also  in  the  Coast  Range  of  British  Columbia.  These 
are: — 

GrypJicea  calceola,  vai\,  Nebrascensis. 
Camptonectes  extenuatus. 
Eumicrotis  curta, 
Modiola  (  Volsella)  formosa. 

"  "         pertenuis, 

Grammatodon  inomatus. 
Astarte  fragilis. 
Pleuromya  subeUiptica, 
Planorbis  vetemus. 

It  would  seem,  therefore,  that  the  sea  of  the  Jurassic  epoch  once 
covered  an  extensive,  and  probably  continuous  tract  of  country  on  the 
western  portion  (at  least)  of  this  Continent;  and  there  are  strong 
reasons  for  supposing  that  the  marine  faunie  of  the  Triassic  and  Creta- 
ceous periods  were  no  less  widely  spread.  The  Upper  Trias  is  known  to 
extend  from  Mexico,  through  California  and  Nevada,  to  British  Columbia, 
and  MonotU  subcircularUy  Gabb,  one  of  its  most  characteristic  fossils,  has 
recently  been  found  in  the  northern  part  of  Vancouver  Island  ;  also,  on 
the  mainland  of  British  Columbia,  at  a  few  miles  from  Fossil  Point, 
on  Peace  River,  and   on  Upper  Pine  River,  east  of  the   mountains.* 


.  *  The  btft  mentioned  locally,  represeatod  b.T  sptdmens  ooUeetod  for  Mr.  Dawion  by  Mr.  J.  Hunter, 
ol  the  Beilwiy  Surrey. 
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Two  species  of  fossils,  which  were  originally  described  from  the  Ci*eta- 
ceous  rocks  of  Texas,  have  been  found  by  Mr.  Selwyn  in  deposits  of  the 
same  age  on  the  Upper  Peace  River,  and  among  the  extensive  collections 
of  Cretaceous  fossils  obtained  ■  by  Mr.  Richardson  from  Vancouver  and 
adjacent  islands,  there  are  several  species  which  occur  also  in  Texas, 
Nebraska  or  New  Jereey.  From  these,  and  from  similai*  circumstances, 
it  seems  highly  probable  that  neai*ly  the  whole  of  North  America  must 
have  been  submerged  during  the  deposition  of  the  later  portion  of  the 
Cretaceous  series.  It  has  been  tfupposed,  indeed,  thattowaixis  the  close 
of  the  Mesozoic  period  the  Rocky  Mountains  formed  a  land  barrier 
between  two  oceans,  each  of  which  was  tenanted  by  a  distinct  local 
fauna,  but  this  hypothesis  is  not  borne  out  by  the  facts  of  the  case  as 
we  now  know  them,  and  the  existence  of  Cretaceous  rocks  at  very  high 
elevations,  both  in  the  Cascade  range  and  in  the  Rocky  Mountains,  goes 
far  to  prove  that  some  of  the  loftiest  peaks  of  these  two  mountain  chains 
owe  their  elevation  to  movements  of  Post  Cretaceous  date. 

Trigonia  JDawsoni  and  Astarte  ventricosay  from  the  Iltasyouco  River, 
are  also  found  in  the  Jurassic  rocks  of  the  western  slope  of  the  moun- 
tains in  Nevada;  and  it  may  be  that  there  is  no  physical  or 
geological  break  between  the  coast  range  of  British  Columbia  and 
the  Sierra  Nevada.  Mr.  Gabb  has  pointed  out  that  the  Jurassic 
fossils  of  Nevada  are  probably  of  the  age  of  the  Lias,  and  some  of 
the  Iltasyouco  lamellibranchs,  as  has  already  been  stated,  are  bai^ely 
distinguishable  from  European  Liassic  species.  On  the  other  hand,  the 
few  Ammonites  collected  by  Mr.  Dawson,  so  far  as  very  fragmentary 
specimens  enable  one  to  judge,  appear  to  be  conspecific  for  the  most 
part  with  well  known  foi-ms  from  the  English  Inferior  Oolite,  though 
one,  which  has  been  doubtfully  refen*ed  to  Perisphin'ctes  anceps,  may 
indicate  an  horizon  as  high  as  the  Oxford  Clay  or  Coral  Rag.  On  the 
whole,  however,  the  evidence,  as  fai'  as  it  goes,  is  in  favour  of  the 
supposition  that  these  fossils  fi-om  British  Columbia  belong  to  the  lower 
rather  to  the  upper  part  of  the  Jurassic  series. 
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In  pi*esenting  this  report  on  the  coal  bearing  i-ocks  of  Vancouver 
Island,  (referred  to  on  page  five  of  your  Summary  Report  for  1875-76) 
it  may  be  stated  that  the  surveys  made  in  the  summer  of  1873,*  and 
also  in  the  summer  of  1874t  have  now  been  included  with  the  work  of 
1875,  and  the  results  embodied  in  a  map  on  a  scale  of  two  miles  to  one 
inch,  a  reduction  of  which  accompanies  this  report.  J 

In  the  report  of  1871-72  on  the  coal  fields  of  the  east  coast  of 
Vancouver  Island,  it  was  stated  on  page  seventy-six  that  belonging  to 
those  "  there  appeai*s  to  be  a  naiTOw  trough  which  may  be  said  to 
extend  from  the  vicinity  of  Cape  Mudge  on  the  noi*th-weBt,  and  to 
approach  to  within  fifteen*  miles  of  Victoria  on  the  south-east,  with  a 
length  of  about  130  miles  ;"  and  again,  that  '^  the  north-east  side  of  this 
trough  lies  beneath  the  waters  of  the  Strait  of  Georgia,  and  on  that 
side  Is  bounded  by  crystalline  i*ocks,  coming  apparently  from  beneath  it 
in  Lasqueti,  Texada  and  other  Islands,  and  on  the  mainland  beyond, 
while  on  the  south-west  it  occupies  a  strip  along  Vancouver  Island, 


*  Report  of  Prograw  1878-74,  pages  96.  06.  t  Report  of  Progreee  1874-75,  pages  82.  S3, 

I  The  bearing!  throughout  this  report  are  with  refei^pnoe  to  the  true  meridian. 
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limited  hy  a  mnge  of  bold  mountains  of  the  ciystallino  series,  which 
runs  nearly  parallel  with  the  coast."  The  ti*ough  thus  generally  defined 
is  divided  into  two  subordinate  areas,  separated  fi*om  one  another  by 
crystalline  i*ocks  in  the  neighbourhood  of  Nanaimo  Hai'bour,  the  north- 
western one  of  which  is  distinguished  as  the  Comox,  and  the  south- 
eastern as  the  Nanaimo  coal  field.* 

The  portion  more  particularly  described  in  the  Report  of  1872-73  is  S^^Sbodiii 
bounded  on  the  south-west  by  the  Beaufort  Range  of  Mountains,  on  J^^Jj^**' 
the  north-east  by  the  Strait  of  Georgia,  and  extends  from  Comox  Harbour 
to  about  twelve  miles  to  the  west,  and  al)out  thirty  miles  to  the  south-east, 
including  Denman  and  Horaby  Islands.  On  account  of  the  difference  in 
the  character  of  the  Comox  and  Nanaimo  coal  ai*eas,  I  have  thought  it 
better  to  describe  them  separately. 

THE   COMOX   AREA. 

The  portion  of  this  area  which  will  fii-st  be  described,  is  bounded  on  fiouDdaitefoc 

Comox  — 

the  south-west  by  the  south-east  end  of  the  Beaufort  Range  of  Mountains, 
and  further  south-east  by  Mount*  Mark,  Wesley  and  othera,  rising  to 
heights  of  fi-om  2,530  to  5,420  feet.  On  the  north-east  it  is  bounded  by 
the  Strait  of  Georgia,  extending  fi'om  Sable  River  on  the  north-west  to 
North  West  Bay  on  the  south-east,  a  distance  of  about  thirty-six  miles. 

Measnrementtj  upon  the  coiist  line  were  made  partly  in  1872  and  partly  Uam 
in  1873 1  fi*om  Sable  River  to  Deep  Bay^  o[q)osito  the  south-east  end  of 
Denman  Island,  thence  an  examination  of  the  coast  line  was  made 
without  measorementB  to  the  Great  and  Little  Qualicum  Rivera.  From 
the  latter,  measurements  were  made  to  Englishman's  River,  and  the  coast 
was  examined  fi*om  there  to  North  West  Bay  without  measurements. 

Measurements  were  also  made  up  a  stream  falling  into  Baynes  Sound, 
a  little  to  the  east  of  Fanny  Bay,  or  two  and  a-half  miles  south-east  of 
Sable  River ;  up  Donaldson's  River,  which  falls  into  the  same  Sound  about 
two  miles  further  oast ;  and  also  up  a  stream  fully  half-way  between  the 
last  and  Deep  Bay.  The  next  measui-ements  to  the  south-east  were  along 
the  Alberni  trail,  and  the  Little  Qualicum  River,  while  still  further 
on,  this  river  was  ascended  for  an  estimated  distance  of  six  or  seven 
miles ;  but  on  account  of  the  difficulty  met  with  in  penetrating  the 
thick  wood  along  its  banks,  and  the  only  exposures  of  rocks  being  in 
the  bed  of  the  stream,  it  had  to  be  ascended  by  wading  in  the  clear,  cold 

*  Beport  of  1871-72.  ppb  80.  81.  t  See  Iteport  of  1872-78,  pa^j^  36.  and  Report  1878-74.  page  95 
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water  of  from  jne  to  four  feet  in  depth,  and  no  mea«urement8  were 
made.  The  only  other  Htream  examined  for  a  8hoi*t  distance  up,  falls 
into  the  Strait  of  Greorgia  about  five  miles  south-east  of  the  Little 
Qualicum. 

The  two  lar^o  Islands,  Texada  and  Lasqueti,  properly  belong  to  this 
area,  also  a  number  of  smaller  ones  to  the  north-east  and  south-west  of 
the  latter. 

The  evidence  affoixled  in  the  exposures  obseived  in  those  examina- 
tions, in  the  streams  and  on  the  coast  and  islands,  is  scant  enough,  and 
but  for  the  many  well  defined  sections  to  be  found  in  the  streams 
further  to  the  north-west,  as  well  as  on  Den  man  and  Ilomby  Islands, 
(see  report  of  1872-73,)  there  would  be  but  few  data  by  which  to 
determine  the  structure.  Combining  the  knowie^lge  pi-eviously  obtained, 
however,  with  the  facts  now  at  command,  I  hope  to  Ik)  able  to  give  a 
close  approximation  to  the  truth. 

In  the  report  of  1872-73,  page  51,  the  several  ii:rou})s,  with  their 
ascertained  thickness,  were  defined  as  follows,  in  ascending  order: — 

Feet.  Inches. 

A. — Productive  Voul  Measures 739  6 

B. — Lower  Shales 1,000  0 

C. — Lower  Conglomerate 900  0 

H.—Middle  Shales 76  0 

'K.— 'Middle  Conglomerate 1,100  0 

F.—Upyer  ShaUs 776  0 

O. — Upper  Conglomerate 320  0 

4,972  6 


BeoKpitOiAUon 
^  Motioni  ffiven 


n  report  ^ 
1878-78. 


X 


Division  A, — Productive  Coal  Measures. 

In  the  same  report  eight  sections  of  the  pi'oductive  coal  measures 
were  given,  the  most  westerly  being  on  Brown's  River,  a  tributary  of 
the  Puntledge.  This  section  gave  a  total  thickness  of  739  feet  6 
inches,  with  nine  seams  of  coal,  varying  in  thickness  fi*om  six  inches  to 
seven  feet ;  the  seven-foot  seam,  however,  not  being  always  continuous. 
The  whole  thickness  of  coal  is  about  sixteen  feet  ^ve  inches.  The  next 
section  was  on  the  Puntledge;  but  the  details  are  not  well  seen,  and 
none  of  the  coal  seams  are  exposed.  Bearing  from  the  outlet  of  Punt- 
ledge Lake,  S.  48°  E.,  about  two  and  throe-quarter  miles,  is  section  No. 
3,  at  the  Union  Mine  Claim,  in  an  almost  perpendicular  cliff.  The 
whole  thickness  seen  in  the  cliff  is  122  feet,  with  eleven  seams  of  coal, 
of  fVom  one  to  ten  feet  in  thickness,  and  an  aggregate  thickness  of 
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twenty  nine  feet  three  inches*.  Section  No.  4  is  twenty-nine  chains  to 
the  north-west  of  No.  3,  and  contains  three  coal  seams,  with  an  aggregate 
thickness  of  fifteen  feet  six  inches,  being  respectively,  in  ascending 
oi-der,  four  feet  six  inches,  two  feet  and  three  feet ;  this  section  may  be 
wholly,  or  in  part,  a  continuation  of  section  No.  3. 

A  line  bearing  S.  38°  E.,  fmm  section  3,  two  and  a-third  miles  in 
length,  stnkes  the  Trent  River,  where  the  details  of  Section  5  were 
obtained.  Here  the  whole  thickness  of  the  measures  is  710  feet  7 
inches,  with  thirteen  coal  seams,  the  thickness  of  which  vai'ies  from 
two  inches  to  four  feet.  The  next  locality  whei-e  the  measures  were 
met  with  on  the  strike  is  Bradley's  Creek,  a  tributary  of  the  Trent,  the 
distance  being  about  a  mile  from  the  latter  to  the  south-east.  This 
was  called  Section  No.  (i.  Owing  to  great  irregularity  of  dip,  and 
considerable  intei-vals  of  concealment,  it  was,  however,  difficult  to 
estimate  the  thickness.  The  coal  observed  occuw  in  four  seams  of  from 
eight  inches  to  three  feet  two  inches  thick. 

The  last  place  examined  was  at  the  Baynes  Sound  Coal  Mine,  on  the  seeUon  tx 
Eiver  Sable  (Section  No.  7.)  This  mine  is  about  five  and  a-half  miles  S.  minST 
53°  E.  ftom  the  base  of  Section  No.  6  on  Bradley's  Creek.  The  section 
comprises  220  feet  ton  inches,  with  two  seams  of  coal,  respectively  of  five 
feet  ten  inches  and  six  feet ;  also,  a  bed  six  feet  thick,  which  consists 
mostly  of  black  carbonaceous  shale,  showing  impressions  of  plants ;  but 
includes,  also,  seams  of  good  coal  from  two  to  eight  inches  thick.  In 
some  parts  the  greater  portion  of  the  whole  bed  consists  of  thin  coal 
seams.  In  the  report  last  referred  to,  it  was  stated  (page  43)  that  a 
fault  occura,  cutting  the  above  measures  off,  the  underlie  of  the  fault 
being  S.  62°  E.  <38°.  On  the  east  side  of  the  fault,  which  appears  to  be 
an  upthiv)w,  there  is  a  thickness  of  146  feet  of  measures  (Section  8) 
which  dip  under  the  shales  of  Division  13.  The  Baynes  Sound  Coal 
Mine  is  situated  two  and  three-quarter  miles  due  west  from  the  mouth 
of  the  Sable  River,  which  falls  into  Fanny  Bay;  and,  as  already  stated, 
this  is  the  furtkest  south-eastern  exposure  of  the  Pi*oductive  Coal 
Measui^es,  described  in  the  Report  of  1872-73. 

The  fii*st  place  on  the  continuation  of  the  measures  to  the  south-east,  Roekt  Men  m 
where  a  few  facts  were  obtained,  is  on  a  bearing  S.  52°  E.  from  the  base      ^^^ 
of  Section  7,  three  and  a-quarter  miles  distant  and  about  two  miles  at 
right  angles  from  the  coast,  in  a  gorge  of  an  unnamed  brook,  already 
mentioned  as  falling  into  Baynes  Sound,  a  little  east  of  Fanny  Bay.    In 


*  Report  of  1872-78,  pp.  S8  and  89. 
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this  deep  gorge,  through  which  the  stream  finds  its  way  to  the  coast, 
the  beds  enumerated  below  occur,  resting  on  a  greenish-brown  dioritic 
rock.  Immediately  overlying  the  diorito  is  a  seam  of  coal  about  fifty 
feet  above  the  bed  of  the  sti'eam,  but  from  its  inaccessible  position  and 
the  surrounding  debrii^  its  thickness  could  not  be  determined.  It  did 
not,  however,  appear  to  be  less  than  two  feet,  although  it  may  be  con- 
siderably more.  The  dip  of  the  overlying  sandstones  is  N.  8°  E.,  <  12**. 
Prom  the  abrupt  nature  of  the  banks,  and  the  mpid  current,  the  bed  of 
the  stream  below  the  coal  crop  was  not  accessible  for  twelve  and  a-half 
chains.  The  dip  is  then,  N.  33°  K.,  <  23°  ;  and  two  chains  further  down 
a  second  seam  of  coal  occurs,  of  from  one  foot  six  inches  to  two  feet  in 
thickness.  Another,  or  third  seam,  of  three  inches  in  thickness,  occurs 
sixteen  chains  further  on;  and  fouileen  chains  slill  lower  the  rocks 
cease  to  be  exposed.  From  the  pi-evalenco  of  false  bedding  .and  the 
difficulty  in  I'eaoJiing  the  exposures  in  the  bed  of  the  stream,  it  was  almost 
impossible  to  determine  the  dip  accurately,  but  the  average  apjieared  to  be 
about  N.  35°  E.,  <  9°.  From  these  data,  the  following  section  would  be 
near  the  truth  as  regaixis  the  whole  thickness,  but  as  there  were  many 
concealed  intervals,  it  may  reasonably  be  sup|)ose(l  that  only  some  of  the 
sedion.  coal  seams  woi*e  seen : — 

PRKT.        IN. 

Coal , 2        0 

Brownish-grey  sandHtones,  in  btniB  of  from  two  incheH  to 

four  fwt,  with  interstratificd  btnis  of  black  soft  HhaU; . .   28G         0 

Coal 1         6 

Brownish-grey  sandstones,  similar  to  the  above 308        0 

Coal 0        3 

Sandstones,  similar  to  the  above 1 76        o 

773        9 

Allowing  seventy-three  feet  for  the  fall  in  the  river,  we  have  a  very 
BraMith  near  approximation  in  this  section  to  the  thickness  shown  by  the  sections 

^jBctive^  further  to  the  north-west,  on  Trent  and  Brown's  Rivers,  and  may,  there- 
fore, reasonably  prosume  that  neai-ly  the  whole  of  the  pi-oductive  coal 
measures  are  included  in  it,  and  that  it  is  immediately  succeeded  by  the 
softer,  but  here  concealed,  shales  of  Division  B.  If  this  is  the  case 
the  whole  breadth  of  Division  A,  at  right  angles  to  the  strike,  is  some- 
thing over  half-a-mile  wide,  across  the  measures ;  and  including  the 
shales  of  Division  B,  would  extend  to  about  one  mile  from  the  coast. 
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Two  miles  from  the  base  of  tho  above  section,  on  a  lino  bearing  S.  38°  E., 
there  is  a  considerable  stream,  already  mentumed,  which  joins  Donald-  Section  on 

Donaldson's 

son  s  River  at  a  point  less  than  half-a-mile  from  the  head  of  a  shallow  cove  Wver. 
in  Baynes  Sound,  and  although  rocks  of  the  crystalline  series,  mostly 
compact  crystalline  diorite,  were  observed,  rising  up  from  the  low  land 
into  lofty  and  ragged  clitts,  it  is  but  reasonable  to  infer  that  the  base  of  the 
coal  measures  is  not  far  off;  for,  continuing  on  the  same  bearing  S.  38° 
E.,  a  little  over  two  miles,  in  a  bi*ook  at  a  point  a-mile  and  three-quarters 
from  the  coast,  at  the  head  of  Deep  Bay,  sandstones  are  seen,  resting  on 
a  mottled  dark-green  diorite,  with  small  geodes  of  white  quartz.  These 
sandstones,  which  are  pi'obably  at  the  base  of  the  coal  measures,  have 
a  breadth,  at  right  angles  to  the  strike,  of  forty-seven  chains.  For  this 
distance  the  watei^s  of  the  brook  intersect  them  in  a  deep,  nari*ow  ravine, 
the  bott<)m  and  sides  of  which  are  so  much  entangled  with  brush  and  fallen 
timber  that  the  details  of  the  measures  are  by  no  means  well  shown, 
and  none  of  the  coal  seams  are  visible.  Hei*e  the  average  dip  ap]iears  to 
bo  about  N.  30°  E.,  <7°  ;  this  would  give  in  forty-seven  chains  a  thick- 
ness of  130  feet.  xVssuming  this  to  be  the  base  of  the  productive  coal 
measures  and  the  same  dip  of  N.  30°  E.,  <  7°  to  continue  across  the 
measures  for  a  distance  from  the  biise  of  a  mile  and  five-twelfths,  we 
would  have  a  thickness  of  924  feet.  Deducting  200  feet  for  the  fall  of 
the  surface,  in  this  distance,  there  would  remain  724  feet  for  the  total 
thickness.  This  agrees  very  closely  with  the  thickness  of  the  formation, 
in  other  localities  to  the  north-west  of  the  Productive  Coal  Measures 
here,  and  would  indicate  the  position  of  the  summit  of  the  productive 
measm'es  to  be  about  forty-seven  chains  south-west  fi*om  the  coast  at 
the  west  end  of  Deep  Bay. 

Twelve  miles  and  a-half  from  the  west  end  of  Deep  Bay,  a  line  bem*ing  rocWs exposed 
S.   65°   E.   strikes   the   mouth   of   the   Little  Qualicum   Eiver  ah^eady  Siver.   *'**"* 
mentioned.     In  this  distance  no  exposures  were  met  with  on  the  coast  or 
in  the  int<^rior.     The  Qualicum  River,  which   falls  into   the  Strait  of 
Georgia  seven  and  a-half  miles  eastwai*d  fi-om  the  above  }X)iut  in  Deep 
Bay,  and  five  miles  westward  from  the  Little  Qualicum,  shows  no  i*ock 
exposures  to  within  one  mile  of  Home  Lake,  a  distance  of  about  four 
and  a-half  miles  at  right  angles  from  the  coast.     Here  a  bed  of  dark, 
almost  black,  dioritic  rock  ci^osses  the  sti^eam,  forming  a  perpendicular 
fall  of  from  sixty  to  seventy  feet.     This  is  succeeded  higher  up  mostly 
by  crystalline  limestone,  while  downward  towai^ds  the  Strait  of  Georgia- 
no  indication  of  coal  rocks  is  met  with,  the  nver  channel    being  cut 
through  deposits  of  gravel  and  sand.     The  Alberni  Trail  leaves  the  coast 
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about  a-quarter  of  a  mile  to  the  eastwani  of  the  Qualieum  River,  and 
for  nearly  five  miles  nin  almost  parallel  with  it  over  gravel  and  sand 
similar  to  that  seen  in  the  banks  of  the  stream. 
Beottoo  on  the         In  a  lino  at  Hi^ht  angles  to  the  coast,  about  two  miles  up  the  Little 

Little  Qualieum.  i  i         i  -^t  ^     i. 

Qualieum  Eiver,  the  lowest  beds  in  this  division  are  seen.  None  of  the 
crystalline  rocks  are  here  exposed,  and  the  only  evidence  of  their 
presence  is  the  abundance  of  loose  masses  which  pave  the  bed  of  the 
stream  for  a  distance  of  from  two  to  three  miles  above  the  lowest 
exposed  beds  of  the  Productive  Coal  Measures.  The  latter  here  eonsist 
of  soft  black  shales,  int^rstratified  with  a  few  beds  of  grey,  slightly 
calcareous  sandstone,  in  layers  of  from  two  to  four  inches  in  thickness. 
The  dip  at  first  is  N.  <  10°,  the  angle  soon  changing  to  from  4°  to  5° 
immediately  above  u  bend  in  the  river  about  two  miles  up,  but  only 
about  one  mile  from  the  coast.  The  dip  at  the  bend  is  N.  75  E.  <  4^, 
while  below  it  is  N,  63°  E.  <  5°  about  three-quai*tei*s  of  a  mile  from  the 
coast.  Below  this  there  are  no  exjx)sures.  Those  seen  higher  up  ai'e 
shales  interstratified  with  sandstones  similar  to  the  lowest  exposed  bods 
above.  No  coal  was  observed,  but  some  beds  of  the  shale  are  marked 
with  imperfect  impressions  of  leaves,  and  also  contain  fossil  wood. 

A  calculation  of  the  thickness,  from  the  above  dips,  on  a  line  across 
the  measures  at  right  angles  to  the  coivst,  gives  a  total  of  704  feet,  but 
probably  as  much  as  180  feet  ought  to  be  deducted  for  the  fall  in  the 
river,  leaving  a  total  thickness  of  524  feet.  If  in  this  section  the  base 
has  been  reached  (which,  from  the  facts  obtained,  is  open  to  doubt)  and 
assuming  the  average  thickness  to  be  over  700  feet,  then  the  summit  of 
the  division  would  be  some  distance  out  under  the  water  of  the  Stmit 
of  Geoi'gia. 

About  six  miles  S.  85°  R,  from  the  mouth  of  the  Little  Qualieum  is 
the  mouth  of  an  unnamed  brook,  a  little  over  a-quarter  of  a  mile  up 
which  a  small  thickness  of  cx^nglomerates,  intei*stratified  with  grey 
sandstone,  is  met  with,  while  another  exposure  of  similar  beds  occurs  on 
the  coast,  about  a  mile  to  the  eastward.  The  dip  in  the  brook  ie 
N.  62°  E.  <  5°,  and  on  the  coast  N.  27°  E.  <  5°.  Although  no  other 
exposui-es  were  seen  up  to  this  brook,  T  have  placed  the  base  two  miles 
inland,  to  accoixi  with  the  observed  strike  furthest  up  the  Little  Qualieum 
liiver. 
E>tpora«  near        Three  and  a-half  miles  to  the  eastward  of  the  brook,  and  somewhat 

North  West  Bay.  ' 

less  than  three  miles  to  the  west  of  North  West  Bay,  a  stream  of 
considerable  size,  called  Englishman's  Eiver,  falls  into  the  Strait. 
Although  it  is  said  that  coal  has  been  found  in  this  stream  somewhat 


Thiekiieiiof 
ProductiTe 
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less  than  two  miles  fi*om  the  coast,  I  did  not  visit  the  place,  owing  to 
the  difficulty  of  penetrating  thedenne  tangled  forest,  or  wailing  in  the  bod 
of  the  deep  rapid  stream.  On  this  stream  I  have  placed  the  base  at 
somewhat  under  two  miles  at  right  angles  fi'om  the  coast.  This  agrees 
very  well  with  its  supposed  position  on  the  south-west  side  of  North 
West  Bay,  viz.,  about  three  miles  due  east  from  Englishman's  River. 
These  beds  where  they  are  tirst  met  with  on  the  oast  side  of  the  Shallow 
Bay  to  the  North  West  Bay  are  grey  sandstones,  in  beds  of  from  two 
inches  to  five  feet.  The  dip  is  N.  43°  E.  <  16,  while  further  east, 
approaching  the  head  of  North  West  Bay,  strata  of  a  similar  character 
dip  N.  12°  W.  <  7°,  apparently  bringing  the  edges  up  against  the 
cyrstalline  rock  that  forms  Tongue  Point,  on  the  north-east  side  of  the 
bay.  Thwughout  the  whole  thickness,  which  is  here  a  little  over  one 
hundred  feet,  obscure  loaves  of  plants  and  fossil  wood  are  met  with,  as 
well  as  fossil  shells,  which  wei'e  not  observed  to  the  north-west,  although 
it  will  be  shown  that  they  characterize  the  base  of  the  productive  coal 
measures  in  the  Nanaimo  area. 

Among  the  more  ehai>aoteristic  fossils  collected  here  are  Ammonites  fohUs. 
complexus  var.  SuciaensiSy  A.  Breiceri,  Inoceramus  undulatopUcatus,  Cucul- 
Icea  truncataj  Axinosa  Veatchii,  Trigonla  Evqnsiy  and  Astarte  Ctmradiana. 

Commencing  at  the  extreme  end  of  Tongue  Point  there  are  about  Rocks  new 

Tongue  Point 

twenty  feet  of  sandstones  similar  to  those  on  the  shore  of  the  bay 
opposite.  They  occupy  the  coast  here  for  nearly  half-u-mile.  Some  of 
the  beds  are  full  of  fossils  similar  to  those  above  named,  but  too  much 
broken  to  be  worth  collecting. 

These  beds  rest  on  and  fill  up  hollows  in  the  older  rocks,  which  hero, 
and  for  some  distance  along  the  coast,  are  much  disturbed,  and  consist 
of  greenish-grey,  finely  laminated,  compact  beds,  interatratified  with 
bluish-grey  limestone.  In  some  of  the  hollows  of  these  rocks,  boulder- 
like ma*?ses  of  cpidotic  and  chloritic  rocks,  imbedded  in  sandstone,  are 
numerous.  The  largest  of  these  observed  measured  twenty-six  feet  long, 
twelve  feet  wide  and  five  to  seven  feet  high,  and  would  probably  weigh 
not  far  from  150  tons. 

The  facts  obtaine<l  from  the  various  exposures  met  with  from  Sable  ^robabld 
River  on  the  north  west,  to  North  West  Bay  on  the  south-east,  as  already  coais between 
mentioned,  a  distance  of  thirty-six  miles,  are  meagre  enough,  although  North WettBi 
there  can  be  no  doubt  that  we  have  in  this  distance  a  continuation  of  the 
Productive  Coal  Measures  between  Brown's  and  Sable  Eivers,  where 
workable  seams  of  coal  are  seen  in  sections  displaying  every  bed.      It 
theiefoie  can  hai-dly  be  supposed  that  in  their  continuation  south-east  to 
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North  Weat  Bay,  soams  of  good  workable  coal  are  entirely  wanting. 

Indeed  it  appears  to  me  that  they  may  reasonably  be  looked  for.     On 

account,  however,  of  the  few  and  badly  exposed  Bectione»,  as  compared 

with  those  to  the  north-west,  the  only  practicable  way  of  proving  the 

value  of  this  compamtively  long  stretch  of  productive  measures  is  by 

boring  or  by  sinking  a  shaft. 

ATf?**  -*  The  thickness  of  these  measui'es    has    already    been  several  times 

i*«*«**^        stated    to  be   somewhat  over  700  feet,  and  by  consulting   the   map, 

^^"""^  the  summit  of   the  formation   is    easily  seen,   except    where  it    lies 

beneath  the  Sti*ait.  In  sinking  anywhere  on  this  line  over  700 
feet  of  measures  would  have  to  be  gone  through  before  reaching 
the  base,  and  although  seams  of  coal  are  found  toward  the  summit, 
those  which  arc  workable  have  so  far  been  found  in  the  lower  half  of 
the  thickness,  so  that,  in  a  general  way,  a  shatl  or  boi'c-hole  sunk  some- 
whei*o  between  the  summit  and  base  would  i^equire  only  to  go  thi'ough 
half  the  thickness,  or  somewhat  over  360  feet.  In  the  event  of  bore- 
holes or  shafts  being  sunk,  some  of  the  streams  in  the  i*egion  might  be 
made  available  for  water-power. 

Division  B, — Lower  Shales. 

KApotuweof  The  only  exposure  of  this  division  seen  on  the  coast,  is  on  a  peninsula- 

iMwFknnyBi^.  Hkc  piece  of  land  to  the  cast  of  Fanny  Bjiy,  facing  Baynes  Sound. 
It  extends  to  the  cast  a  little  over  one  mile.  The  beds  here  consist  of  a 
senes  of  brownish-black  argillaceous  shales,  intei-sti^atified  at  intei*vals 
with  soft  grey  and  arenaceous  sandstone,  in  layei's  of  fi-om  one  to  six 
inches  thick,  the  general  dip  being  N.  33°  to  35°  E.,  <  5°  to  20°.  This 
exposui'e,  as  will  be  seen  by  referring  to  the  map,  is  somewhat  above 
the  summit  of  Division  A.  The  only  other  exposui'es  in  the  Comox  area 
have  already  been  described  in  the  Report  of  1872-73  (page  44),  most  of 
this  division  being  either  concealed  by  superficial  deixwits,  or  else  under 
the  water  of  the  Strait  of  Georgia. 
Ooeamnoeof  Divisions  C,  D,  E,  F  and  G,  are  not  cxjK)j>eii   in  the  Comox  area  within 

the  limit  of  this  season's  examination,  but  have  all  been  described  as  oc- 
curring on  Dcnman  and  Hornby  Islands,*  and  they  doubtless  occupy  a 
considerable  breadth  beneath  the  waters  of  the  Stniit  of  (leorgia. 
OaM«  There  are  a  few  patches,  not  yet  mentioned,  which  appear  to  belong  to 

'"^**'  Division  A,  and  are  seen  lying  on  Lasqueti,  Texada  and   other  small 

islands.     The  most  southerly  one  is  on  Sangster  Island,  about  one  mile 


*  See  Beport  1872-73,  peges  46  to  61. 
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south  of  Point  Young,  Lasqueti  Island.  It  is  wholly  c  'mposed  of  sand- 
stone and  conglomerate,  the  latter  being  laigcly  made  up  of  rounded 
pebbles  of  white,  yellow  and  brownish  quarizite,  ranging  from  half-an- 
inch  to  fifteen  inches  in  diameter,  together  with  other  rounded  pebbles  of 
diontic  ixxjks.  The  pebbles  are  held  in  a  matrix  of  greenish-brown 
sandstone.  On  Lasqueti  Island,  to  the  north-west  of  Point  Young,  simi- 
lar rocks  skirt  the  shore  for  about  three-qoartei's  of  a  mile.  In  neither 
of  these  exposures  could  I  satisfy  myself  as  to  the  attitude. 

On   the  coast  to  the  north  of  False  Bay  (Lasqueti  Island)  a  narrow  coairociaon 

Laaqueti  lalaiid 

strip  skirts  the  shore,  extending  north-eastward  for  moi*e  than  a  mile, 
and  opposite,  on  the  largest  of  the  Flat  Islands,  what  ai*e  apparently  the 
same  beds,  occupy  a  narrow  utrip  on  the  east  side.  These  beds  are  a 
grey  calcareous  sandstone,  in  layers  of  from  two  inches  to  one  foot  in 
thickness,  holding  numerous  obscure  fossils. 

On  the  north-east  side  of  Lasqueti  Island,  about  a  mile  fi'om  the 
exti'eme  north  point,  a  small  island  in  a  bay,  as  well  as  a  nari*ow  strip 
on  the  shore  opposite  the  latter,  lying  on  the  dioritic  rocks  i*ound  the 
bay,  consists  of  beds  of  calcareous  sandstone,  similar  in  every  i^espect  to 
those  north  of  False  Bay. 

The  most  northerly  exposure  is  seen  in  Gillies  Bay,  on  the  south-west  onTexMU 
side  of  Tcxada  Island.     Around  this  bay  beds  of  gJ'oy  sandstone  come  to  '•'*°^ 
the  surface,  in  one  place  intei'stratified  with  black  and   grey  argillo- 
arenaceous  shale  containing  numerous  leaves  of  plants,  and  resembling, 
in  this  respect,  the  base  of  the  piY)ductive  coal  measures.    In  the  Eeport 
of  1872-73,  page  51,  it  was  shown  that  the  formation  to  the  east  of 
Tribune  Bay  is  the  centre  of  a  trough,  and  wholly  occupied  by  Division 
G  (Upper  Conglomerate).     In  relation  to  this,  it  was  likewise  stated  that 
*•  it  would  not  be  extravagant  to  suppose  that  the  rise  of  the  measui*es 
''on  the  north-east  side  of  this  would  be  something  like  the  rise  to  the 
"  south-west,  on  the  CJomox  side  of  the  Strait  of  Georgia,  and  that  as  great 
"  a  breadth  of  the  coal-beanng  formation  would  occur  on  the  one  side  of 
the  anticlinal  axis  as  on  the  other."     If  Buch  is  the  case,  the  mea8ui*es 
spread  out  under  the  Strait  of  Georgia  to  near  the  vicinity    of  the 
crystalline  rocks  on  the  shore  of  Texada  Island. 

Judging  from  what  is  seen  in  Gillies  Bay,  thei-e  is  little  doubt  that  the 
beds  there  are  really  the  outcrop  of  the  Pixxluctive  Coal  Measures  on  the 
north-east  side  of  the  trough.  Section  No.  1  illustrates  what  would  be  the 
arrangement  of  the  measures.  It  begins  on  the  bi'ook,  about  two  miles 
to  the  south-west  of  Deep  Bay,  at  the  base  of  the  Pi*oductive  Coal 
Heasmos  on  the  south-west  side  of  the  trough,  and  inins  N.  45^  30'  E.^ 
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Nanaimo  area. 
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001*088  BuynoH  Soiiixl,  Donman  I^innd,  Lumbeit  Channel  and  Hornby 
Island,  a  dintanco  of  nearly  ten  miles  ;  thence,  N.  31°  30'  E.,  to  GilUea 
Bay,  a  length  of  twelve  miles  further,  to  the  bane  of  the  productive  coal 
measares  on  the  north-east  side  of  the  ti-ough. 

Nanaimo  Coal  Area. 

Thin  ai*ea,  as  alreiuly  stated,  is  separated  from  the  Comox  area,  on  the 
north-west,  by  crystalline  i-ocks  in  the  neighbourhood  of  Nanooee 
Uarbour,  although  there  are  two  intermediate  patches,  one  at  the  head 
of  Nanoose  IlarlK)ur,  and  another,  in  the  form  of  a  nai'i*ow  strip,  <Iipping 
towai\ls  the  sea  extending  about  half-a-mile  west  ot  Blunden  Point 
and  alxiut  four  and  a-half  miles  eastward.  The  boundary  of  the  Nanaimo 
ai'ca  on  the  north-west  would  be  in  Departure  Bay,  whei'e,  on  the  north- 
west side,  the  PhkI active  Coal  Measures  are  seen,  leaning  against  the 
crystalline  rocks;  and  hence  they  run  inland  and  westward  for  neai'ly 
live  miles,  and  turning  sou th-etist ward  for  about  six  miles,  are  bounded  by 
and  overlie  the  crystiilline  rcK'ks  of  Mount  Benson  or  Wake-Siah,  which 
rises  on  the  south-west  to  a  height  of  :i,373  feet  above  the  sea.  From  here 
two  undulations  bi-ing  the  Uuse  to  the  south  and  west,  round  the  south-east 
flank  of  Mount  Benson,  to  the  west  of  the  south-flowing  ]X)rtion  of 
Nanaimo  River.  Thence,  in  a  pretty  straight  line,  bearing  S.  59°  E.,  to 
Horse-Shoe  Bay,  a  mile  beyond  which  they  leave  the  mainland  of  Van- 
couver Island,  and,  on  the  same  Iwaring,  reach  Salt  Spring  Island,  to  the 
west  of  Vesuvius  Bay.  From  here  the  measures  gain  south-eastward  for 
about  five  and  a-half  miles.  From  this  ])lace  the  rocks  are  ailectod  by 
undulations  bringing  the  base  north-east,  to  the  south-west  side  of  Ganges 
Hai'bour,  about  two  miles  south-east  from  its  head.  Fui'ther  to  the  south- 
east, the  lower  beds  are  mostly  hidden  by  the  water;  hut,  opposite  the 
Channel  Islands  and  to  the  noith-west,  they  are  seen  to  lie  on  and  All  up 
hollows  in  the  crysUiUine  rocks.  From  hero  the  bn^v  is,  probably,  under 
water  beyond  the  south-west  side  of  Pender  and  Saturna  Islands,  but 
reappears  on  the  Sucia  Islands,  in  Washington  Territory,  probably  at 
the  south-east  end  of  a  trough.  This  bears  S.  59°  K.  fi-om  the  north-west 
end,  west  of  Departure  Bay  sixty-one  miles.  The  north-east  boundary 
of  the  trough  must  lie  beneath  the  waters  of  the  Stniit  of  Georgia, 
and  prolmbly  extends  under  the  flats  at  the  mouth  of  the  Fraser 
River. 

In  addition  to  the  main  trough  there  is  a  smaller  one  (which  may  bo 
called  the  Cowilchen  area),  to  the  south-west,  separated  Irom  it  by 
crystalline   rocks.     The  north-west  boundary  of   this  minoi'  trough   is 


\ 


REPORT  BY  JAMES  RI0HAAD8ON.  171 

somewhat  less  than  six  miles  west  of  Maple  Bay,  iu  c^omenos,  where  the 
base  rests  on  the  crystalline  rocks  of  Mount  Provost,  which  rises  on  the 
north-west  to  a  height  of  2,687  feet  above  sea  level.  Fi-om  here  the 
lowest  beds  run  to  the  north-east  about  two  miles,  and  then  south-east  to 
Maple  Bay,  a  distance  of  four  and  a-half  miles.  In  the  opposite  dii*ec- 
tion  the  base  continues  its  course  south-west  for  about  two  miles  and 
a-half  across  the  Cowitchen  Eiver,  and  then  tui'ns  south-eastward  to  about 
a  mile  south  fi'om  Hatch  Point,  whore  it  reaches  Saanich  Inlet,  It  then 
appears  opposite,  in  North  Saanich,  at  Boulder  Point  From  here  the 
lower  beds  run  in  an  irregular  line  around  the  north  flank  of  Saddle 
Mountain  and  reach  the  coast  on  the  Houth  bhore  of  Shoal  Bay,  where 
they  are  seen  leaving  the  mainland  of  Vancouver  Island,  and  reappear 
on  several  islands  to  the  south-eant. 

The  south-east  boundary  is  supposed  to  be  Stuart'8  Island,  i»  Washing-  Extreme  lengUi 
ton  Terntory.     The  whole  distance  fi'om  Mount  Prevost,  on  the  north- 


west, to  the  south-east  end  of  Stuart's  Island,  on  a  bearing  S.  63°  E.,  is 
nearly  thirty  milew. 

The  only  measurements  made  in  the  two  troughs,  the  boundaries  of 
which  have  been  described,  were  in  the  neighbourhood  of  Nanaimo  LuoaUties  wb«n 
and  Maple  Bay.  At  Nanaimo  they  were  along  the  coast  as  well  as  mSS?'^*"**" 
in  the  intei'ior,  so  as  to  enable  me  more  readily  to  determine  the 
structure  and  position  of  the  various  coal  seams.  At  Maple  Bay 
measurements  wei'e  made  into  the  interior  in  varions  directions  towai-ds 
Somenos  and  Cowitchen  River.  For  the  coast  line  and  the  position 
of  the  numerous  islands  in  the  Strait  of  Georgia,  dependence  was 
placed  on  the  coa'rectness  of  the  Admiralty  chart**  by  Capt.  G.  H. 
Richards,  RN. 

From  the  exposures  observed  in  the  measured  lines,  above  mentioned, 
as  well  as  along  the  coast  and  on  the  numerous  islands,  all  that  1  am  able 
to  give  of  the  character  and  distribution  of  the  i-ocks  of  the  Nanaimo 
coal-bearing  area  has  been  ascertained. 

As  already  stated,  the  rocks  of  the  Comox  area  wore  separated  into 
seven  divisions,  as  given  on  page  162. 

In  that  area  they  are  well  defined  and  easily  ti-aceablo  throughout, 
while  in  the  Nanaimo  area  onlj  two  are  fairly  marked:  viz,  A, — the  Divisions  a 
Productive  Goal  Measui'os;  and  B, — the  Lower  Shales.  The  i*ocks  over-  raoogQiael' 
lying  those  two  divisions,  are  either  altogether  sandstone  and  conglom- 
erate, or  sandstone  alternating  with  shale,  but  are  not  continuous 
on  the  sti'ike  ;  sandstones  and  conglomerates  in  one  place  being  repre- 
sented by   shalo  in   another  on  the  same  horizon.      I  will,   therefore, 
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separate  the  rockn  of  this  ai*ou  in  UHConding  order  into  the  following 
divisions : — 

A, — Productive  Coal  Measures. 

B.-Shale, 

C  to  G, — Sandstones,  conglomerates  and  shales. 


GfliMral  Motion 
Depiurtare  Bay, 
KewoMtteand 
ProtaoUon 


Division  A. — Productive  Coal  Measures. 

The  most  westerly  point  of  the  Nanaiino  area  is  near  the  Wellington 
coal  mine ;  but  what  api)ear  to  be  the  lowest  beds  are  only  seen  where 
they  lie  on  the  crystalline  i-ocks  on  tjie  noi'th  side  of  Departure  Bay. 
Prom  these  exposures,  together  with  those  on  Newcastle,  Protection 
and  other  islands,  the  following  section,  in  ascending  oixler,  may  be 
constructed : 

raST.  IK. 

Brownish-grey  sandstone,  in  beds  of  from  six  to  eighteen 
inches,  occasionally  passing  into  impure  limestone  from  the 
presence  of  calcareous  remains.  Bryozon  and  Aviculina* ...       30        0 

Concealed  under  water 35        0 

Grey  sandstone  with  beds  of  fine  conglomerate 40        0 

Concealed  under  water 35        0 

Grey  Conglomerate  with  silicious  pebbles ;  varying  in  size 
from  a  quarter-of-an-inch  to  an  inch,  in  a  matrix  of  fine 

sand  and  much  carbonate  of  lime 77        0 

Concealed  by  water,  between  Small  and  Newcastle  Islands...  165  0 
Brownish-grey  coarse  conglomerate,  with  rounded  masses 
varying  in  diameter  from  a  quarter-of-au-inch  to  a  foot ; 
consisting  of  diorite,  quartzite  and  other  hard  materials  f  • .  100  0 
Greenish-grey,  thinly  laminated  sandstone,  separated  into  beds 
from  half-an-inch  to  four  inches  thick  by  carbonaceous 
partings  :    showing  the    remains  of  plants,  and  also   of 

Inoceramus 37         0 

Black  argillaceous  shale 4        0 

Coal,  (1.) — Clean  and  hard  ;  with  clear  planes  oblique  to  the 
bedding ;  thin  leaves  of  carbonate  of  lime  filling  the  joints 
in  places.    This  seam  is  known  as  the    Newcastle  seam. 

Thickness,  from  three  and  a-half  feet  to 4        0 

Concealed 24        0 

Brownish-grey  sandstone 5        0 


*  Concerning  these  foesils,  see  Report  of  Progress,  1871-72,  p.  82 

t  The  thickness  of  this  oonglomenite  and  the  beds  directly  bel^'v  it  (concealed  by  water)  were  ovor- 
estlnmted  in  the  re|>ort  for  1871-72,  page  83.  This  »robe  pttrtlv  from  the  distance  being  made  Ux)  ttreat 
owing  to  the  vrant  of  a  correct  map,  and  partly  from  taking  the  higher  dip  on  the  north  side  of  the  baj* 
instead  of  the  lower  one  on  Newcastle  Islaind,  which  subsequent  and  more  careful  examinatiun  has  shown 
to  b6  Dearar  the  average. 
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Fsn.        nr. 
Brownish-grey  gandstone,  holding  sub-globular  masses  harder 

than  the  rest  of  the  rock,  from  two  to  four  feet  in  diameter, 
and  standing  out  in  relief  on  sur£&ces  exposed  to  the  waves.      4  0 

Brownish-grey  or  light  drab  sandstone,  in  beds  of  from  six  to 
eighteen  inches ;  interstratified  with  bands  of  conglomerate, 

with  pebbles,  up  to  two  inches  in  diameter 21  0 

Brownish-grey  sandstone,  with  sub-globular  masses,  as  before..     3  0 

Concealed 10  0 

Coal^  (2.)— Clean  and  hard.    Locally  known  as  the  Douglas 

seam.     From  three  feet  thick  to 4  0 

Concealed 17  0 

Grey,  thinnly  bedded  sandstones,  with  fragmentry  remains  of 

stems  and  leaves  of  plants 3  0 

Grey,  fine-grained  sandstone,  holding  iron  pyrites  in  minute 

grains,  causing  the  rock  to  crumble  on  weathering 6  0 

Grey,  fine-grained  and  finely  laminated  sandstone  beds,  from 
an  inch  to  a  foot  in  thickness  separated  by  thin  carbonaceous 

partings 4  0 

Grey,  fine-grained  sandstone  in  one  bed 5  o 

Do.  Do.  Do 4  0 

Grey,  fine-grained,  finely  laminated  sandstone  :  separated  into 
beds  from  one  inch  to  a  foot  in  thickness  by  thin  carbon- 
aceous partings,  and  yielding  excellent  flagstones ;  on  some 

of  the  surfaces  remains  of  plants  are  displayed 12  o 

Grey,  fine-grained  sandstone,  which  constitutes  a  good  building 
stone  in  some  places,  and  in  okhcrs,  from  the  decomposition 
of  finely  disseminated  iron-pyrites,  crumbles  on  weathering.      3  o 

Dark-grey  argillo-arenaceous  shale 3  q 

Grey,  fine-grained  sandstone,  in  beds  of  from  six  to  eighteen 

inches  thick ^  0 

Coaly  (3.) — Grey,  argillo-arenaceous  shale,  separated  into  beds 
from  half-an-iuch  to  six  inches  thick,  by  carbonaceous  part- 
ings, showing  numerous  remains  of  plants   and  irregular 

thin  seams  of  good  coal 4         o 

Grey,  fine-grained  sandstone ;  in  one  bed,  yielding  excellent 
building  material* lo  o 

The  lowest  beds  of  the  following  seotion  are  seen  on  the  north  end  of 
Piotection  Island,  and  are  a  continuation  of  the  above  : — 

Grey,  fine-grained  sandstones,  in  one  bed 4  '  q' 

Dark-grey  argillaceous  shale 0  6 

Grey,  fioe-grained  sandsto&e,  separated  by  partings  of  dark- 
argillaceous  shale 3  9 

*  For  %  more  detailed  deecription  of  the  last  thiity-eigrht  feet,of  the  above  section,  see  psf*  84,  Report 

Xo71— f  Z.  ...  ...  ... 
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S6Gti<m  from 
Sharp  Point  to 
neftrDodd 
Narrowt. 


Coal,  (4.)^Black,  bituminouR  nhale,  with  some  coal 0 

Dark-grey,  argillaceous  shale 4 

Grey,  arenaceous,  and  argillaceous   shale,  some  parts  cal- 
careous ;  in  beds  of  from  one  to  nine  inches  in  thickness...      1 
Grey,  arenaceo-argillaceous  beds  from  one  to  eight  inches 

thick 4 

Light-grey,  fine-grained  sandstone,  in  beds  of  from  two  to  six 

feet  thick «0 

Shale  and  sandstone,  not  well  seen 14 

Fine  olivo-gn'ey  shale,  holding  masses  that  are  quite  compact, 
and  sepamti^  from  the  shale  in  pieces  of  ft-om  two  to  eight 
inches  in  diameter  and  from  one  to  three  feet  in  length,  filled 

with  leaves  and  stems  of  plants t 

Coal  J  (5.) — Clean  and  hard ;  from  three  inches  thick  to 0 

Fine,  olive-grey  shale ■ 1 

Cotily  (6.) — Clean  and  hard  ;  from  th  ee  inches  thick  to 0 

Light-g^*y,  fine-grained  sandstones,  slightly  calcareous,  in 

even  beds  of  from  six  inches  to  two  feet  thick 20 

Brownish-grey  or  light-drab  sandstones,  in  beds  horn  six 
inches  to  t<*n  feet  thiek  ;  some  beds  holding  sub-globular 
masses,  harder  and  more  calcareous  than  the  rest  of  the  rock, 
of  from  one  to  eight  feet  in  diameter,  and  standing  out  in 
relief  on  surfaces  exposed  to  the  action  of  the  wares 75 


S 

0 
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0 
0 
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The  lant  thickness  is  at  the  most  southerly  point  of  Protection  Island, 
where  the  dip  is  S.  28°  R.,  <  4°.  It  is  uncertain  what  thickness  of  strata 
is  concealed  beneath  the  water  before  reaching  Rocky  Bay,  Gabriola 
Island,  where  the  summit  of  the  Productive  Coal  Measures  comes  in  con- 
tact with  overlying  shale.  It  appears,  however,  that  the  rocks  of  Sharp 
Point,  and  those  on  the  coast  towaitis  Dodd  Narrows,  if  there  is  no  break, 
overlie  those  given  in  the  section,  and  would  corrc8]X)nd  to  the  concealed 
intei-val  above  described. 

The  foUoNving  section  of  these  is  in  ascending  order.  It  commences 
at  the  south  end  of,  and  inside  the  long  nari-ow  promontory  forming  Sharp 
Point,  and  extends  south-oastwai-d  along  the  shore  of  Northumberland 
Channel  to  within  half-a-mile  of  Dodd  Nari'ows: — 

PSIT.  in. 

Brownish-grey  sandstones,  in  beds  of  from  one  to  two  feet.  4  6 
Black,  arenaceous  shale,  with  lenticular  streaks  or  scams  of 

coal,  from  a  quarter*of-an-inch  in  thickness  to 0  3 

Sandstone,  similar  to  the  first 11  3 

Concealed 8  0 


REPORT  BT  JAMES  RICHARDSON.  175 


Sandstone,  similar  to  the  first 7  8 

Concealed 2  4 

Sandstones,  similar  to  the  first 17  6 

Concealed 20  0 

Sandstones  22  6 

Concealed 14  6 

Brownish-grey  sandstones,  in  beds  of  from  one  foot  to  ten  feet 
in  thickness  ;  holding  sub-globular  masses,  harder  and  more 
calcareous  than  the  rest  of  the  rock,  of  from  one  to  five  feet 
in  diameter,  standing  out  in  relief  on  sur&ces  exposed  to 

the  action  of  the  weather  and  the  waves 24  0 

Brownish-black,  soft  shale,  with  thin  lenticular  streaks  of  coal.  0  6 
Brownish-grey  or  drab  sandstones,  in  beds  from  six  inches  to 

two  feet 11  0 

Concealed  under  water 10  0 

Sandstones,  similar  to  the  last 15  o 

Concealed,  but  may  be  shale .». 4  o 

Sandstones,  as  above 140  6 

Concealed 9  Q 

Brownish-grey  sandstones,  in  beds  of  from  one  foot  to  five 
and  six  feet ;  holding  sub-globular  masses,  harder  and  more 
calcareous  than  the  rest  of  the  rock,  of  from  six  inches  to 

five  feet  in  diameter 20  0 

Dark-brown  shale 0  3 

Sandstones  similar  to  the  above 30  0 

Concealed 12  0 

Sandstones  similar  to  the  above 14  q 


399 


At  the  summit  of  the  coal-bearing  strata,  already  descnbod,  on  the 
nhore  of  Rock}^  Bay,  the  overlying  shales  of  the  next  division  are  seen,  Probable 
dipping  S.  84°  E.,  <  9°.  These  shales  appear  to  the  south  and  south- 
oast,  running  parallel  with  the  ooabt  to  a  point  in  P'alse  Nari-ows  nearly 
opposite  the  middle  of  Mudge  Island,  where  they  come  down  to  the 
watei-s'  edge.  The  dip  is  N.  53°  E  ,  <  5°.  Along  the  shore,  beneath  the 
shales,  about  one  hundred  feet  of  sandstone  and  conglomemte,  in  alter- 
nating beds  of  from  four  to  twelve  or  fourteen  feet  in  thickness,  is 
exposed.  These  beds,  probably,  ought  U)  be  added  to  the  Sharp  Point 
section. 
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Recapitulation  of  Section. 

Thickness  6f  section  from  north  .side  of  Departure  Bay  to 
south-east  side  of  Protection  Island 

Rocks  of  Sharp,  and  south  side  of  Northumberland  Channel. 

Supposed  to  succeed  on  the  line  of  siH;tion  under  the  water 
Additional  on  Gabriola  Island 


M. 


837 

399 
100 


3 
0 


PotiUonof 
▼Aloable  Mamfl. 


1,326         4 

It  may  bo  a8  well  to  ntato  hei*e  that  the  reanon  for  accepting  the 
thicknesH  given  in  the  above  detailed  section  of  the  Productive  Coal 
Measures  is,  that  it  is  succeeded  by  an  overlying  mass  of  shale,  of  fi-om 
500  to  1,000  feet  thick,  which  is  pretty  well  delined  and  traceable 
thi*oughout. 

Both  above  and  below  this  shale  the  character  of  the  sediments  is  veiy 
■mStone^eJr*  "'^'^g^^^**'  sandstoncs  and  conglomerates  changing  on  their  stnke  into  soft^ 
cattily  denuded  shales,  and  giving  rise  to  many  bays,  hai^boura,  and  long 
stretches  of  water  alternating  with  nari'ow  strips  of  land.  The  water 
stretches  are  hollowed  out  of  the  shale,  while,  as  a  rule,  the  sandstones 
form  the  projecting  points  and  all  the  smaller  islands. 

The  most  valuable  coal  seams  in  the  Nanaimo  area,  as  in  that  of 
Comox,  are  in  the  lower  part  of  the  measures.  In  the  Nanaimo  area 
no  workable  coal  has  been  found  above  the  Doiighis  seam,  which,  as 
shown  in  the  section,  is  about  GOO  feet  from  the  base.  Coals  1  and  2 
of  the  section  have  been  known  from  the  fii-st  opening  of  the  Nanaimo 
mine  by  the  Hudson  Bay  Company,  in  1854 ;  the  fii-st  as  the  Newcastle 
seam,  and  the  second  as  the  Douglas  seam. 

The  coal  seams  which  occur  on  the  north-west  end  of  Newcastle 
Island,  shown  in  Section  No.  2,  have  both  been  worked  at  intervals  to 
some  extent.  Their  outci-op  is  seen  on  the  east  side  of  the  island,  where, 
although  not  quite  so  thick  as  whei'c  worked,  they  have  the  same  relative 
position  and  character,  thus  showing  that  they  are  continuous  through 
tho  island. 

The  strata  on  the  line  of  section  at  the  coal  seams  dip  fmm  S.  25® 
E.<  15°  to  S.  39°  K.<  7°.  To  the  south,  along  the  channel  on  the  west 
side  of  the  island,  the  dip  of  the  strata  becomes  less,  and  the  strike 
changes  to  N.  63°  E.  <  to  3°.  On  the  main  shore  at  Nanaimo,  a  little  to 
the  south-west  of  Mill  Bi-ook,  there  are  also  two  seams,  the  Newcastle 
and  the  Douglas.  These  show  the  same  relations  as  those  on  the  island, 
but  their  position  would  indicate  either  an  upthrow  on  the  west  side  of 
about  150  feet,  or  a  turn  in  the  strike  and  a  rapid  descent  beneath  the 
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intervening  channel.    Just  west  of  Aiill  Brook  the  Newcastle  seam  crops  ootcmpof 

wams  Dear 

out  near  the  base  of  an  escarpment  of  overlying  sandstones  and  conglom-  MUi  Brook, 
erate  dipping  N.  72°  E.  <  11°,  while  across  a  nari^jw  ridge  near  the 
watei's'  edge  is  the  outcrop  of  the  Douglas  seam.  The  workings  on  the 
seam  here  have  been  abandoned  for  some  time,  and  I  am  unable  to  state, 
from  my  own  observation,  the  thickness  of  the  seam.  Doctor  Hector, 
who  visited  this  place  in  1859,  says  : — *  "  At  Nanaimo,  as  well  as  New- 
^^  castle  Island,  there  are  two  seams,  the  Newcastle  and  the  Douglas:  the 
"  firat  of  which  is  everywhere  about  six  feet  in  thickness,  with  sometimes 
"  a  floor  of  *  fire  clay,'  and  the  roof  consisting  of  a  fine  conglomerate 
"  bed  about  sixty  feet  thick,  on  which  rests  the  Douglas  seam  of  from 
"  three  and  a-half  to  four  feet  thick."  A  little  over  a  quarter-of-a-mile  DWocaOon. 
south wai-d  from  the  wharf  of  the  Vancouver  Coal  Mining  Company,  the 
measures  are  again  affected  by  a  dislocation,  bringing  the  seam  still 
further  to  the  south,  which  would  indicate  another  upthrow  on  the 
south  of  from  150  to  200  feet.  A  little  over  half-a-mile  from  the  com- 
pany's wharf,  on  a  line  bearing  S.  23®  W.,  and  twenty-eight  chains  at 
right  angles  from  the  shore,  the  Douglas  seam  is  brought  to  the  surface 
near  the  Engine  House. 

r  am  indebted  to  Mr.  John  Brydon,  under-ground  overseer  for  the  Ooaiain 

VauoouTor 

Vancouver  Coal  Mining  Company,  for  the  following  section,  in  descend-  Compan/t 

mioe. 

ing  oixier,  showing  the  relative  position  of  the  Douglas  and  Newcastle 
seams : — 

FT.  in. 

Hard  blue  shale 12  0 

Conglomerate 12  0 

Coal. —  (DoQglas  seam,)  varying  in  thickness  from  two  feet 

six  inches  to 6  0 

Conglomerate  from  sixty-six  feet  to 72  0 

Hard  close-grained  sandstones 84  0 

Coal. —  (Newcastle  seam,)  mixed  in  places  with  soft  blaish 
shale,  from  two  to  three  feet  thick,  both  coal  and    shale 

being  very  irregular 8  0 

194        0 

The  thickness  between  the  seams  shows  the  great  irregularity  of  these  irroguiarHar  oi 
deposits.     Accoitling  to  Mr.  Biydon,  in  the  present  working  at  Nanaimo, 
it  is  156  feet,  while  on  Newcastle  Island  it  is  only  sixty-seven  feet,  and 
to  the  south  of  Mill  Brook  (according  to  Hector)  it  is  only  sixty  feet. 

*  Proceedings  of  the  G«olo(irical  Society,  1861,  page  488. 

t  I  have  not  obnerved  in  any  of  the  places  examined  by  myself  a  true  bed  of  fire  clay,  but  generally 
of  sandstone. 

N 
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The  dip  near  the  Engine  House,  where  the  under-ground  tramway 
comes  to  the  surface,  is  S.  67°  E.  <  16°,  and  remains  the  same  for  sixteen 
chains,  when  it  suddenly  increases  to  fi'om  70^  to  80°,  for  300  feet.  The 
beds  then  dip  in  an  opposite  direction,  <  12°,  but  here  have  only  been 
followed  for  about  sixty  feet,  beyond  which  the  dip  probably  increases 
to  40°  or  50°,  as  in  a  corresponding  position  they  are  seen  dipping  at 
that  angle.  This  sudden  disturbance  in  the  strata  is  in  some  way 
connected  with  the  supposed  up- throw  refierred  to  above,  but  as  no 
corresponding  disturbance  has  been  observed  in  the  beds  to  the  north  or 
west  of  either  of  the  supposed  up-thi-ows  mentioned,  it  is  probable  that 
the  distm'bance  may  be  local  and  limited.  The  irregulai'ity  may,  however, 
be  due  in  part  to  the  deposits  having  been  originally  fonned  over  an 
uneven  surface. 

At  the  time  of  my  last  visit,  in  187f>,  the  Company  were  preparing  to 
further  test  their  property,  by  boring  with  a  diamond  drill  imported 
from  England  for  the  pur|)08e. 

The  results  up  to  the  month  of  March  last  have  been  furnished  me 
by  Mr.  John  Dick,  of  Nanaimo,  who  states  that  they  have  just  put 
down  three  bores  to  the  Douglas  seam.  No.  1  (500  feet  deep),  was 
near  the  shoi'e,  and  about  east  from  the  Engine  House.  It  passed 
through  the  usual  strata,  and  showed  the  thickness  of  the  seam  to  be 
eight  feet  nine  inches  of  good  clean  coal.  No.  2  was  put  down  close 
to  the  shore,  near  the  mouth  of  the  Nanaimo  Iliver,  to  a  depth  of 
360  feet,  the  thickness  of  coal  found  being  four  feet  six  inches.  This 
Mr.  Dick  says  is  soft.  No.  3  is  about  one  mile  and  three-quai'tci's  due 
west  from  No.  2,  and  the  depth  to  the  coal  290  feet,  the  seam  being 
fourteen  feet  in  thickness,  and  of  good  clear  hai-d  c^^al.  As  no  informa- 
tion is  given  about  the  Newcastle  seam,  it  is  most  likely  that  none  of  the 
bores  were  put  down  below  the  Doughis  seam. 

Under  date  9lh  Mai'ch,  1877,  Mr.  John  Dick  informs  me  a  bore-hole 
360  feet  deep  has  been  pu  down  in  measures  below  the  Newcastle  seam, 
mostly  through  soft  shale,  but  that  no  coal  was  reached. 

In  addition  to  that  of  the  Vancouver  Coal  Mining  Company  there  are 
two  other  mines  opened  on  the  Newcastle  seam,  the  Wellington  and  the 
Harewood  Mines.  The  first  of  these  was  opened  in  1871,  and  is  five  and 
a-half  miles  N.  56°  W.  from  Nanaimo,  and  west  three  miles  from 
Departure  Bay.  The  second  is  S.  29°  30'  W.,  2-80  miles  from  Nanaimo. 
At  the  Wellington  Mine  the  dip  is  S.  29°  E.,  <  4°  to  6°.  The  drift  is 
thi'ough  the  coal,  and  the  following  section  shows  the  average  character 
of  the  seam.    It  rests  on  a  dai'k  grey  sandstone. 
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FT.  ni. 

Coal GockI,  but  docs  not  separate  well  from  the  sandstone 

Iwlnw 1  4 

Partinp:  of  blaok  sliale,  from  one-eigth  of  an  inch  to 0  1 

Coal. — Clear  and  hard,  from  eighteen  inches  to 1  10 

Soft,  black  bituminous  shale 0  3 

Coal. — Clear  and  hard,  from  six  feet  to 7  0 


10  6 

T  am  informed  that  since  the  above  section  was  taken,  the  thickness 
in  some  places  has  been  found  to  be  as  much  as  thirteen  feet.  At  the 
time  of  my  visit  the  coal  was  conveyed  by  horses  over  a  tramway  to 
Depart uie  Bay  for  shipment,  a  distance,  as  already  stated,  of  about  three 
miles.  J  have,  however,  been  informed  that  steam  is  now  the  motive 
power  used  in  liauling  from  the  mine. 

According  to  Mr.  Dick,  a  shaft  was  sunk  last  winter  (1876)  on  the  ^^^^  ^^^  ^^ 
farm  of  Messi-s.  Nicholes  and  Francis,  about  a  mile  west  of  the  Wellington  ^^^^jg^n 
Mine,  through  shale  and  sandstone,  to  a  depth  of  150  feet,  when  the  coal   *"'"• 
was  struck ;  found  to  be  seventeen  feet  thick,  and  of  good  quality. 

The  Harewood  Mine  was  at  first  opened  by  the  present  owner  in  1874.    Harewood  Mim. 
It  hiid  been  workcMl  previously-  in  1864-65,  but  was  abandoned  for  want  of 
suflicient  capital  to  carry  on  the  work. 

The  present  workings  are  on  a  free  drift  level  commanding  about  forty- 
four  acres.  The  thickness  of  the  coal  on  this  drift,  which  is  400  yards  in 
length,  and  was  completed  when  I  was  there  in  1875,  is  about  five  feet, 
with  a  dip  of  N.  83°  E.  <  12°.  In  1875  an  aerial  tramway  was  being 
constructed  for  carrying  the  coal  to  a  wharf  at  Nanaimo ;  this  has  been 
in  successful  operation  for  some  time,  being  worked  by  a  stationary 
engine  at  the  whaii*. 

The  actual  shipments  of  coal  fi'om  the  Nanaimo,  Wellington  and  Hare-  shipmonuof 

coal. 

wood  Collieries  in  1876,  are  as  below  : — 

Coal  shipments  for  the  six  months  ending  31s/  Dee.^  1876. 

Nanaimo  CoLLreRY — Vancouvbr  Coal  Company. 

Tons.        C?wt. 
For  export 30,705         00 

Domestic 7,122         12 


Total 37,827         12 

For  the  prcviourt  six  monthn 40,708         10 

Total  for  year  1876 78,53G        02 
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Wbllinotoii  Collhey — DnMBMuiR,  Dioou  k  Co. 


TONS. 


For  export lfi,061 

DoiDeRtic 3,840 


CwT. 
00 

00 


Total 18,901         00 

For  the  previous  hix  monthft 34,034         10 


Total  for  1876 52,935  10 

Hariwood  Collikrt — Thos.  a.  Bitlklry. 

For  export 5,405  00 

Domestic 1,049  00 


Total 6,514         00 

For  the  previous  two  months 2,102         00  -vvn    ^  \      \^\^ 


*«*»•• 


Total  for  1876  (8  monthn) 8,616 


00 


Grand  Total  for  1876 140,087 

"  "  1875 97,644 

"  "  1884 81,060 


12 
10 
15 


il  exported 


The  largo  dccro:wo  in  the  Hhipmoiits  fmrn  tlio  Wclliriii^ton  Colliery 
during  the  hwt  six  months  of  1870  woh  cauHod  by  u  fire  in  the  mine,  and 
a  Htrike. 

The  following  table  Hhow.s  the  qnanlity  and  value  of  British  Ooiiimbia 
coal  entercHi  at  the  port  of  8an  Francirtco  during  the  past  fourteen  years. 
It  is  taken  from  the  annual  review  of  the  Journal  of  Onnmerre  of  that 
city :— 


Ykars. 

Tons. 

Valuk. 

1862 

6,015 
.3,413 
9,790 

21,937 
9,066 

14,653 

$42,833 
23,2.5K 
55.458 

11 2^962 
46,887 
6r,.792 

1H0:{ 

1864 

1865 

1866 

1867 

1868 

20,790         123.214 

1869 

1870 

16,779 
13,979 
16,004 
23,574 
32,327 
62,672 
62,119 
101,572 

97,784 
84,467 
92,093 
133,772 
178,504 
324,362 
326,.588 

1871 

1872 

1873 

1874 

1875 

1876 

1 

An  inspttction  of  the  maj>s  and  He<'tions  aeeompanying  this  report  will 
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explain  the  details  of  the  valuable  coal  area  of  the  vicinity  of  Nanaimo 
better  than  a  lengthened  verbal  description. 

The  only  other  locality  where  a  workable  seam  has  been  observed  and  ^ 
not  mentioned  in  this  report  is  on  Nanaimo  Eiver,  at  a  point  about  eight 
milQS  S.  10°  W.  from  Nanaimo  Harbour,  where  the  following  section,  in 
ascending  order,  is  seen  in  the  bod  of  the  river : — 

FT.         IN. 

Grey  moderately  fine-grained  sandstone 10  0 

Black  shale,  with  impressions  of  plants,  and  some  irregular 

seams  of  coal 1  8 

Coal. — Clean  and  bright,  from  three  feet  six  inches  to 4  0 

Sandstones  as  above 8  0 


23        8 


The  dip  of  these  beds  is  N.  71°  E.,  <  19°  ;  but  ten  chains  ftirther  up 
the  river  the  dip  is  S.  25°  W.,  <  15°,  thus  showing  that  the  measures 
have  a  synclinal  form. 

Those  measures  were  followed  about  N.  37°  W.  for  nearly  ohe  mile  up 
the  stream,  over  beds,  consisting  mostly  of  soft  blackish  shale,  containing 
specimens  of  Ammonites  Gardeni,  Bailey,  and  a  species  of  Inoceramus. 

Further  down  the  river,  which  flows  nearly  east  for  over  fiYQ  and  Section  oo 

Ntuimol 

a-half  miles  from  the  coal  seam,  is  a  deep  gorge,  cut,  for  the  last  three 
miles,  out  of  sandstones  resembling  those  of  Newcastle  Island,  between 
Coal  No.  2,  and  Coal  No.  4,  of  Section  No.  2.  The  coal  seam  just 
described  may,  therefore,  be  refei*able  either  to  the  Newcastle  or  the 
Douglas  seam ;  probably  the  former.  Where  the  gorge  terminates  the 
river  turns  suddenly,  and  flows  to  the  northward,  almost  on  the  strike  of 
the  rocks,  which  dip  eastward.  The  strata  are  mostly  shale,  and  are 
probably  on  the  same  horizon  as  the  rocks  on  Protection  Island.  About 
one  and  a-half  miles  from  the  mouth  of  the  river  there  is  a  seam  of  coal, 
of  from  nine  to  fourteen  inches  in  thickness,  dipping  S.  19°  E.  <  7°. 
Between  this  and  the  mouth  of  the  river,  the  rocks,  which  are  sand- 
stones, resemble  those  between  Coal  No.  2  and  Coal  No.  4  of  Newcastle 
and  Protection  Islands,  while  about  a  quarter-of-a-mile  higher  up  the  river 
there  are  beds  of  sandstone  intenjtratified  with  shale,  containing  plants, 
with  some  coal,  and  resembling  Coal  No.  5  of  Protection  Island. 

Judging  from  the  relative  positions  of  the  coal  seams  and  the  plant  bed,  Horisonoi 
I  have  little  doubt  that  they  represent  coal  No.  4  and  5  of  Protection 
Island.     Besides  the  remains  of  plants,  a  number  of  fossils  were  collected, 
among  which  Mr.  Whiteaves  hi^  recognized : 
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Pyrula  glabra ^  Shumard. 

Cinulia  obliqua,  Gabb. 

Gyrodes,  Sp. 

Fasciolaria  N.  Sp.  (F.  nodulosa  W. — name  pre-occupied.) 

Inoceramus  Vancouveretisis,  Shiimai'd. 

AxinORfi  Veatchiiy  Gabb. 

Mactra  Tripartita  ?  Sowerby. 

The  area  of  coal  measures  to  the  south-eiiHt  is  considerable,  several 
foldH  causing  the  i-ocks  to  be  repeatetl  at  the  surface.  The  main 
anticlinal  is  traceable  from  IXxld  Narrows  on  the  north-west,  whence 
it  runs  under  the  water  to  the  west  of  the  DeCourcy  group;  thence, 
between  Thetis  and  Kuper  Islands,  on  the  south-west,  and  Reed, 
Indian  and  Secretar}-  Islands  on  the  north-east.  The  course  is  then 
along  Trincomalee  Channel  to  the  north-oast  of  Salt  Spring  Island; 
afterwards,  between  Provost  and  Ponder  Islands  on  the  south-west  and 
Parker  Island,  the  south-east  end  of  Galiano  Island  and  Mayne  Island  on 
the  north-east.  Between  Pender  and  Mayne  Islands,  in  Navy  Channel, 
it  turns  more  to  the  north,  and  gains  Lyoll  Harl)our  on  Saturna  Island. 
Beyond  this  it  was  not  traced  eastwanl,  but  a  well  marked  valley  from 
the  head  of  Lyoll  Harbour  probably  indicates  its  continuation  eastward 
through  Saturna  Island  to  Deep  Cove  at  tho  oast  end  of  this  island. 

By  referring  to  tho  map  it  will  be  soon  that  there  are  also  several 
minor  folds  which  alfeot  tho  measures  betwoen  IV)at  Ilarbom*  and 
Chemanis  Bay,  as  well  as  those  of  Thetis,  Kuper  an<l  Salt  Spring  Islands. 
From  about  a  mile  to  the  west  of  the  upper  end  of  tho  gorge,  on  the 
Nanaimo  River,  the  boundary  betwoen  tho  coal  measures  and  the  under- 
lying crysttiUine  rock  runs  in  an  almo>it  direct  course  south-east  to  the 
coast  opposite  the  most  northerly  of  tlie  Shoal  Islands.  The  south-east 
side  of  Horse  Shoe  Bay  is  occupied  by  black  shale,  Nvhile  Bare  Point  is 
composed  of  grey  sandstone,  l>oth  dipping  eastward.  On  the  south 
shore  of  Oyster  Harbour,  the  bods  are  vei-tical,  and  the  alternations 
of  sandstone  and  shale  here  exposed  lejul  to  tho  conclusion  that  the 
the  same  beds  are  repeated  several  times  ;  otherwise  the  thickness  would 
greatly  exceed  anything  that  has  been  observed  in  the  distribution  of  the 
measures  elsewhei'C.  On  the  east  side  of  Oyster  Harl)Our  tho  beds  are 
more  regular,  and  dip  N".  51°  E.  <  3°.  About  half  way  up  the  harbour  a 
seam  of  good  coal,  but  only  half-an-inch  thick,  wa^  observed.  It  occurs 
in  a  bed  of  black  shale  from  three  inches  to  eight  inches  thick. 

On  the  north  and  south  sides  of  Boat  Harbour  the  rocks  are  grey 
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saodstone,  with  thin  beds  of  soft,  black  shale,  in  one  of  which  streaks 
and  spots  of  good  clean  coal  were  observed.  Northward  from  Boat 
Harbour,  lower  beds  of  black,  shale  crop  out  along  the  shore,  and  in 
these  Conchocele  Cretdcea,  W.,  with  fragments  of  Baculites,  are  abundant. 

Proceeding  towainls  Dodd  Narrows,  the  shales  pass  beneath  the  water, 
and  the  upper  sandstones  and  shales  of  Boat  Harbour  come  out  on  the 
coast.  In  a  bed  of  shale  here,  fragments  of  good  coal  were  observed,  no 
doubt  corresponding  to  those  at  Boat  Harbour.  Those  beds  also  reappear  Rocks  of  Ma 
in  Mudge  Island,  on  the  other  side  of  the  main  anticlinal,  and  also  in  islands, 
the  furthest  north-west  island  of  the  DeCourcy  group,  where  coal  from 
two  to  three  inches  in  thickness  was  seen  in  shale,  probably  representing 
that  on  the  Boat  Harbour  side  of  the  anticlinal. 

The  whole  breadth  of  the  Productive  Coal  Measures  from  the  crystal-  Breadth  of 
line  rocks  south-west  of  Oyster  Harbour  to  the  north-east  shore  of  the  Measures h« 
DeCourcy  group  of  islands  is  nine  miles.  Pylades  channel  is  supposed 
to  be  occupied  by  the  overlying  shales,  the  upper  beds  of  which  are 
seen  along  the  base  of  the  sandstone  cliffs  of  Valdes  Island.  West  of 
Gabriola  pass  the  same  shales  occupy  the  shore  of  Gabriola  Island  to 
nearly  half-way  through  False  Narrows,  where  they  have  already  been 
described. 

From  Shoal  Islands  south-eastward,  the  boundary  of  the  coal  rocks  is  Boondaryoi 

coftl  rodcs 

beneath  the  water,  but  at  a  point  on  Salt  Spring  Island,  which  is  in  the  traced 

south-eastwi 

direct  course  of  the  line  already  described  as  forming  the  boundary  from 
near  Nanaimo  River  to  Hoi*se  Shoe  Bay  and  Shoal  Islands,  the  shales  are 
again  seen  resting  on  the  crystalline  rocks,  which  here  consist  of  very 
evenly  bedded  green,  grey  and  black  slates,  dipping  S.  23°  W.  <  42°. 
The  overlying  shales  dip  N.  8°  E.  <  21°  for  about  forty  chains,  giving  a 
thickness  of  about  350  feet.  They  ai'e  followed  by  conglomerates  and 
sandstones,  and  their  trend  to  the  south-east  is  marked  by  a  well  defined 
valley,  which  occurs  between  the  mica  schists  below  and  the  sandstones 
above.  The  upper  portion  of  Mount  Erskine,  at  about  a  mile  from  the 
shore,  is  formed  of  the  sandstones,  and  rises  to  about  1,600  feet  above 
the  sea.  From  here  the  valley  continues  to  be  well  marked  for  five 
miles  to  the  south-east;  the  shales  then  sweep  round  the  south-east  end 
of  a  trough,  and  are  affected  by  several  sharp  folds,  bringing  the  base  of 
the  shales  on  the  shore  of  Ganges  Harbour  opposite  the  Chain  Islands. 
These  folds  are  well  seen  to  tne  west  of  Vesuvius  Bay,  and  have  already 
been  mentioned  as  affecting  the  measures  on  Salt  Springs,  Kuper  and 
Thetis  Islands.  Toward  tho  top  the  shales  are  interetratified  with 
calcareous  sandstone,  containing  the  remains  of  plants  and  bits  of  good 
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clear  coal,  rmmediatel}-  west  of  Vesuvius  Bay,  specimens  of  Haminea 
N.  Sp.  and  of  an  undetermined  species  of  Tellina  wore  found. 

The  pebbles  of  the  conglomerate,  which,  as  already  stated,  overlies  the 
sandstone,  are  well  rounded,  and  from  the  size  of  a  pea  to  a  foot  in 
diameter.  They  consist  of  white  quartz,  granite,  diorite,  and  occasionally 
a  piece  of  the  underlying  soft  shale. 

A  not  very  prominent  point,  on  the  west  side  of  Vesuvius  Bay,  is 
formed  of  the  conglomerate,  and  shales  and  sandstones  dipping  N.  25° 
W.,  apparently  occur  both  above  and  below  it.  Fi*om  the  succession  and 
character  of  these  beds  elsewhere,  however,  there  can  be  little  doubt  that 
the  shales  and  sandstones  are  really  below  the  conglomerate,  and  are  here 
repeated  by  an  overturn  dip.  The  shales  are  seen  at  the  sui*face  to  the 
head  of  Vesuvius  Bay  ;  the  strata  dipping  80°  to  90°,  sometimes  on  one 
side,  and  then  again  on  the  other.  They  continue  along  the  shore  with 
no  change  in  their  attitude  to  the  point  fiouth  east  from  Dock  Point, 
where  a  few  beds  of  sandstone  come  in.  Between  the  shale  and  sand- 
stone, good  coal  is  met  with  in  irregular  beds  from  half-an-inch  to  one  inch 
thick.  Inside  the  point,  the  shale  is  again  seen  on  its  edge  along  the 
coast  to  Dock  Point,  where  the  overlying  sandstones  reappear.  The  cove 
inside  is  formed  of  the  shale,  which  here  dips  N.  33°  E.,  <  71**,  and  is 
overlain  by  sandstones  and  conglomerates.  These  continue  to  the  north- 
east side  of  the  island,  and  along  the  shoi*e,  to  Southey  Point,  and 
occupy  the  greater  part  of  the  north-east  coast  of  the  island.  The 
inclination  of  the  beds  gradually  lesseps  to  within  half-a-inile  south-west 
of  Southey  Point.  Though  somewhat  variable,  it  is  mostly  to  the  south- 
west along  the  whole  of  the  north-east  side  of  the  island.  As  already 
stated,  the  main  anticlinal  passes  outside  Salt  Spring  Island — and 
Narrow,  Secretary,  Hall,  Indian  and  Reid  Islands  would  present  the 
summit  of  the  Productive  Coal  Measures  on  the  north-east  side  of  the 
anticlinal  ;  while  Thetis,  Scott,  Hudson  and  Tent  Islands  would  all 
belong  to  a  lower  portion  of  the  measures. 

Pi*om  the  head  of  Ganges  Harbour  the  coal  measures  are  traceable 
south-eastward,  and  along  the  south-west  side  of  the  Harbour  as  far  as  the 
Channel  Islands  are  seen,  occasionally,  resting  upon  and  filling  up 
hollows  in  the  crystalline  rocks. 

The  folds,  already  mentioned,  are  continued  from  the  head  of  Ganges 
Harbour,  south-eastward,  along  the  south-west  side  of  Prevost  and 
Pender  Islands,  beyond  which  the  rocks  are  concealed  under  the  water. 

The  axis  of  the  main  anticlinal,  in  its  continuation  through  Trinco- 
malie  Channel,  stiikes  eastward  through  Navy  Channel  to  Lyell  Har- 
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bour;  thence,  through  Saturna  Island  to  Deep  Cove,  where  it  passes 
beneath  the  sea.  The  whole  of  Prevost  and  Ponder  Islands  and  part  of 
Saturnia  Island,  therefore,  lie  on  the  south-west  side  of  the  anticlinal,  and 
are  occupied  by  ihe  lower  beds ;  while  on  Parker  Island,  a  portion  of 
Galiano  Island,  and  along  the  greater  part  of  the  south-west  coast  of 
Mayne  Island,  the  upper  beds  only  are  exposed.  This  is  indicated  by  the 
overlying  shales,  which  have  been  traced  from  Montague  Harbour,  across 
Galiano  Island,  to  Active  Pass,  and  from  the  south  comer  of  Miners*  Bay, 
across  Mayne  Island  to  the  coast  opposite  the  north  end  of  Curlew 
Island,  which,  together  with  Samuel  Island,  is  occupied  by  the  upper 
beds  of  the  coal  measures. 

The  Sucia  Islands*  are  six  miles  south-east  of  East  Point,  on  Saturna  sacu  Wmku 
Island ;  the  whole  of  which  latter,  as  well  as  of  Tumbo  Island,  is  occu- 
pied by  tho  coal  measures,  embracing  rocks  on  both  sides  of  the  main 
anticlinal  axis.  On  the  south-west  side  of  the  largest  of  the  Sucia 
Islands  is  a  soft,  arenaceous  clay-shale,  in  which  very  few  bedding  planes 
are  visible.  The  dip  is,  generally,  N.  25°  E.,  <  52°  ;  but  there  are  some 
places  where  it  is  at  a  high  angle  in  an  opposite  direction.  Some  of  the 
beds  ai*e  crowded  with  fossils,  which  become  liberated  from  the  matrix 
by  the  action  of  the  weather  on  the  cliif,  at  the  base  of  which  they  can 
easily  be  collected  in  large  numbei-s  and  often  in  excellent  preservation. 
The  greater  portion  of  the  island,  including  the  whole  of  the  north- 
eastern shores,  consists  of  massive  grey  sandstone,  which,  apparently, 
overlies  the  fossiliferous  shales. 


Overlying  Shales  and  Sandstones. 

The  base  of  these  shales  and  sandstones   has   already  been   partly  AreMoovend 
indicated  in  describing  the  run  of  the  Productive  Coal  Measures.     On  no\a!r^^ 

« 

the  north-west  end  of  Grabriola  Island  the  shale  occupies  nearly  the 
whole  of  the  shore  of  Kocky  Bay,  from  which  it  strikes  north,  and 
comes  out  on  the  coast,  extending  from  Berry  Point  westward  for  half-a- 
mile,  towai'ds  Schooner  Cove.  From  the  southern  sTioi*e  of  Rocky  Bay 
it  skirts  along  the  south-west  side  of  the  island,  but  does  not  reach  the 
shore  until  about  opposite  the  middle  of  Mudge  Island.  Thence  it  occupies 
the  shore  to  the  entrance  of  Gabriola  Pass,  where  it  is  overlain  by 
grey  sandstones.     To  tho  south-east  it  passes  beneath  the  water,  through 


*  These  Ulands  now  belong  to  Washington  Territory,  having  been  ceded  to  the  United  States  in  1872, 
under  the  San  Juan  arbitration  award. 
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Pyladen  Channel,  the  up})or  bedb  only  being  occui^ionallj'' exposed  fttkiw 
water  along  the  ^outh-we8l  si<le  of  Valdes  Island,  whore  they  •» 
overlain  throughout  the  whole  length  by  grey  sandBtones,  formisg 
high,  sometime-s  perpendicular,  clitt's.  Mexicuna  Hill,  about  the  middle 
of  the  island,  n.^es  to  a  ht^ight  of  GOO  feet,  and  irt  entirely  composed  rf 
Handstone.  The  summit  of  the  shale  is  seen  in  a  similar  position  along 
the  south-west  side  of  (raliaiio  Island  as  far  as  the  low  promontory  on 
the  north-west  side  of  Montague  Harbour,  which  is  altogether  shale.  A 
curious  feature  obsorvcKJ  here  in  tlu'  shale  is  the  occurrence  of  what  may 
be  called  dykes  of  sandstone.  The  .shale  dips  X.  32°  E.  <  9**,  while  one 
of  the  so-calle  I  d3'kcs  is  <juile  vt^-tical,  .seven  feet  thick,  and  sti'ikos  N. 
73°  E.  From  the  character  of  the  walls  ol'  some  of  these  dykes  it  is 
supposed  that  they  are  due  to  ditch-like  excavations  made  in  the  shale 
by  running  water,  which  have  subsequently  been  filleii  with  sand  by 
the  same  agency.  The  exposed  breadth  of  the  shale  here  is  about  half-a- 
mile.  This,  according  to  the  angle  oi"  dip,  would  give  a  thickness  of 
530  feet,  but  as  some  of  it  lies  under  the  water,  the  whole  volome  is, 
probably,  between  TOO  and  800  feet.  Both  shales  and  sandstones  often 
show  lines  of  false-bedding,  and  on  their  run  south-eastward  they  become 
almost  alt4)gether  a  dark  coloured  sandstone.  This  change  in  character 
is  best  seen  between  Montague  Harbour  and  Active  Pass,  whou  they 
form  part  of  the  high  pi'omontory,  in  mai-ketl  conti-ast  to.the  low  land, 
or  long  deep  channels  by  which  the  shale  is  commonly  indicated 
throughout  the  length  of  Cialiano  Island. 

Further  to  the  ^outh-east,  the  shales  being  more  arenaceous,  their  run 
is  not  so  well  marked  as  it  is  to  the  north  west,  but  following  the  strike, 
the  base  runs  from  Minei*s'  Buy,  in  Active  Pass,  through  the  centre  of 
Mayne  Island,  and  pas.ses  under  the  water  just  outside  Curlew  and 
Samuel  Islands. 

The  overlying  .sandstone.s,  in  (laliano  Island,  are  similar  to  those  of 
Valdes  Island,  but  in  two  places  they  rise  to  a  height  of  900  feet,  and  a 
good  opportunity  is  here  afforded  of  estimating  the  thickness.  On  a 
lino,  aljout  two  and  a-half  miles  long,  fi-om  >rontague  Harbour  north- 
east to  the  open  strait,  the  average  of  dip  taken  at  nine  localities  is 
about  18°.  This  would  give  to  the  sandstones  a  thickness  of  3,290 
feet,  which  added  to  that  of  the  shales — 600  feet — and  that  assigned 
to  the  Productive  Coal  Measure«i — 1,316  feet — gives  the  total  thickness 
of  the  entire  formation  as  5,200  feet. 

This  is  only  354  feet  more  thnn  the  whole  thickness  :»."  i  ^ned  to  the 
seven  divisions   in   the   Comox   Area,  and    thus,  notwithstanding    the 
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marked  difference  in  the  succession  of  the  sediments  in  the  two  areas, 
the  total  thickness  is  nearly  the  same  in  both. 

What  the  attitude  of  these  rocks,  on  their  extension  to  the  north-east, 
under  the  Strait  of  Georgia,  may  be,  it  is  impossible  to  say  with  certainty ; 
but  the  distribution,  as  shown  on  the  map,  would  indicate  that  a  synclinal 
axis,  the  north-westora  end  of  which  is  in  the  vicinity  of  the  Wellington 
Mine,  passes  through  Gabriola  Island,  and  would  run  thence  south- 
eastward beneath  the  Strait  of  Georgia,  in  which  case  the  Productive 
Coal  Measures  might  rise  to  near  the  surface  beneath  the  alluvial  and 
Tertiary  dej)osits  which  occupy  the  flat  country  of  the  estuary  of  the 
Fi*aser  River. 

The  Cowitchen  Area. 
The  south-western,  or  what  may  be  termed  the  Cowitchen  area,  is  BoaiKUriMof 

Oowitchen  ar~ 

wholly  occupied  by  the  Productive  Coal  Measures.  Fi'om  the  head  of 
Cowitchen  Harbour  into  Somenos,  it  extends  north-west  for  a  distance 
of  six  and  a-half  miles  to  the  base  of  Mount  Prevost,  which  rises  to 
2,687  feet  above  the  sea.  In  a  south-west  direction  'from  the  steamboat 
wharf,  in  Maple  Bay,  it  extends  five  and  a-half  miles  to  the  flanks  of  the 
hills  on  the  south-west  side  of  Cowitchen  River,  and  thence  south- 
eastwaitl  to  the  shores  of  Saanich  Inlet,  south  of  Hatch  Point,  reappear- 
ing south  of  Coal  Point,  and  forming  an  irregular  belt  on  the  north  end 
of  North  Saanich  It  leaves  Saanich  at  the  south  side  of  Shoal  Bay,  but 
occupies  Piers,  Knapp,  Pym,  Coal,  Eussell,  Jones,  Domville,  Hill,  Comet, 
Gooch,  and  Stuart  Islands,  the  latter  in  Washington  teiTitory.  A  narrow 
strip,  lying  on  crystalline  micaceous  rocks,  skirts  the  east  end  and  north 
side  of  Portland  Island,  while  another  strip  skirts  the  north-east  and 
north-west  shores  of  Morseby  Island,  lying  on  rocks  similar  to  those  of 
Portland  Island. 
At  the  undermentioned  localities  coal  has  been  observed.     The  most  Locaiitiot in 

which  ccmJ 

westei'ly  is  at  Coal  Point,  on  the  south  side  of  Deep  Cove,  at  the  entrance  ob«erved. 
of  Saanich  Inlet.  From  a  seam  here  a  few  tons  of  coal  have  been 
excavated,  but  it  appeared  to  be  a  good  deal  mixed  with  shale.  The 
seam  is  thirty  inches  thick,  and  dips  N.  22°  E.  <  18°.  I  was  unable  to 
trace  it  beyond  the  opening.  At  the  same  locality,  about  forty  feet 
lower  in  the  beds,  there  occura  an  argillaceous  shale,  which  appears  to 
be  from  thiily  to  forty  feet  thick.  Near  the  top  of  these  beds  thei*e  are 
many  fragments  of  ti'ce  stems;  six  of  these  stems  are  upright,  and 
appear  Lu  ije  in  position  in  which  they  grow.  The  outside  portion  of  the 
stems,  representing   the    bark,  consists  of  good,  clear  coal.     On   Mr. 
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Cloakes  farm,  thi'ce-quartcrs  of  a  mile  eaBtward,  following  the  strike  of 
the  beda,  an  openiii^^  had  been  made,  and  a  aeam  was  observed  in  it 
which,  however,  did  not  appear  to  be  moi*e  than  the  eighth-of-an-inch 
thick.     In  a  mmilar  bed,  on  the  north  shore  of  Shoal  Bay,  stems  and 
also  imprcBHionH  of  viened  leaves  and  root-like  forms  occur.     Inoceraim 
is  also  found  here  and  on   Coal  Island  in   places.      Similar  beds  are 
again  ex]X>sod  at  the  head  of  the  Baj^  on  the  opposite  side  of  a  sharp 
synclinal  fold,  which  here  aftccts  the  measures.     An  exposure,  near  the 
centre  of  the  south  shore  of  Coal  Island,  shows  about  thirty  feet  of  dark- 
gi'ey  argillaceous  shales,  overlain  by  seventy  or  eighty  feet  of  grey 
sandstone.    The  uppermost  two  feet  of  the  shales  enclose  many  frag- 
ments of  tree  stems,  which  have  been  converted  into  carbonate  of  iron. 
Impressions  of  well-f()rmo(i,  bix)ad,  distinctly  veined  leaves,  wore  abundant 
on  th<4  surfaces  of  the  shale  laj-ers.     In  one  place  what  appeared  to  be 
roots  wore  ohsoi'vcd  extending  t'vam  tive  to  sometimes  ton  or  twelve 
feet  along  the  surface  of  the  bed,  with  a  thickness  of  one  inch  at  one  end, 
and  gradually  tapering  to  a  quarter-of-an-inch  at  the  other.     These  were 
wholly  composed  of  good  coal. 

About  the  middle  of  the  south-west  side  of  Domville  Island,  at  the  base 
of  a  cliff  of  gi'oy  sandstone,  similar  stems  of  trees  and  leaves,  with  some 
good  coal  in  irregular,  thin  seams,  were  observed. 

Fi'om  the  character  of  the  measures  in  the  Cowitchen  area,  as  above 
described,  they  wouM  appear  to  bo  on  the  same  horizon,  and  to  represent 
the  same  period  of  deposition  as  those  do  which  contain  the  workable 
seams  of  coal  in  the  Nanaimo  area.  The  total  thickness,  however,  is 
probably  much  less  than  in  the  latter  area,  and  the  evidence,  from  the 
exposures  so  far  observed,  which  are  ofYen  continuous  for  a  consider- 
able thickness,  does  not  favour  the  probability  of  the  existence  of 
workable  seams  of  coal  in  this  area. 
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(>OAL-BEARINO    liOCKS    OF    BuRRARI)    InLET. 

Rocks  somewhat  resembling  those  of  the  Cretaceous  coal  series  were 
also  observed  on  the  south  side  of  the  entrance  to  Burrard  Inlet,  where 
they  form  cliffs  of  i'vom  seventy  to  eighty  feet  high.  They  consist  of 
grey  sandstones  and  arenaceous  shales,  both  of  which  decompose  readily 
on  exposure  to  the  weather.  In  some  beds,  fragments  and  lenticular 
seams  of  lignite  were  mot  with;  but  no  fossils  were  observed,  so  that 
we  have  no  guide  as  to  their  age.  Judging,  however,  from  the  nearly 
horizontal  attitude  of  the  sti*ata,  and  their  resemblance  to  those  of  Sooke 
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(page  190),  in  which  Tertiary  fossils  have  been  fouml.  it  is  not  impro- 
bable that  they  are  also  Tertiary,  and  may  spread  over  a  great  part  of 
the  flats  at  the  mouth  of  the  Fraser  River,  and  for  many  miles  up  its 
valley,  as  well  as  southward  into  Washington  Teriitory. 

The  details  in  the  following  section  are  from  a  borc-holo  put  down  by  ^^^oi 
Mr.  John  Dick,  who  kindly  fiirnished  me  with  the  infomsfttion.     The 
bore  is  on  the  sea  beach,  about  three-quarters  of  a  mile  west  of  the 
Company's  saw  mills. 

Journal  of  No.  1  bore  on  the  Biitish  Columbia  Coal  Mining  Company's 
land  at  Burrard  Inlet.  The  beds  passed  through  are  as  follows,  in 
descending  oi-der  :— 

PT.  IM. 

Surface  (clay) 8  10 

Light  grey  sandstone  and  shale 9  11 

Parting 0  6 

Light-grey  sandstone      27  7 

Do.                do.        8  6 

Do.                do 6  2 

Dark*grey  shale,  with  coal  plies  (that  is,  thin  seams  of  coal) . .  0  5 

Light-grey  shale,  with  sandstone  plies 7  8 

Light-grey  sandstone 7  2 

Do.               do.        harder 3  0 

Parting  with  pebhles  in  it 0  7 

Hard,   grey  sandstone 0  11 

Soft,   light-grey  sandstone  12  3 

Very  hard,  grey  sandstone 1  10 

Soft,  grey  sandstone 13  0 

Hard,   grey  sandstone 1  2 

Soft,  grey  sandstone 16  4 

Do.            do 3  0 

Light-blue  shale 9  10 

Light-brown  shale 16  5 

Light-grey  sandstone  2  0 

Light-brown  shale  and  sandstone 21  7 

Dark -red  shale 10  2 

Light-grey  shale  and  sandstone 3  0 

Dark-gi*ey  sandstone 5  1 

Light-blue  shale  and  sandstone 11  10 

Light-grey  sandstone 8  0 

Do.             do 6  3 

Light-blue  shale  and  sandstone 9  0 

Light-grey  sandstone 6  5 

Dark-red  shale 14  4 

Light-brown  shale 9  9 
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FT. 

Light-blue  shale 16 

Dark -grey  sandBtone 1 

Soft  coal 0 

Dark -blue  shale 1 

Soft  coal  and  shale 1 

Light-blue  shale 3 

Lightagrey  sandstone 14 

Hard,  light-grey  sandstone 50 

Light-blue  shale 0 

Hard,  light-grey  sandstone 16 

Dark  conglomerate 8 

Light-grey  sandstone 3 

Dark -blue  shale 9 

Dark-grey  sandstone 2 

Dark-blue  shale 0 

Soft,  blue  shale,  mixed  with  brown 0 

Light-grey  sandstone 14 

Light-blue  shale 39 

Dark-grey^sandstone 2 

Hard,  grey  sandstone 0 

Dark-blue  shale  mixed  with  coal 0 

Light-blue  shale 7 

466 


w. 
4 
•2 

8 
11 
4 
8 
4 
0 
3 
2 
7 
1 
3 
3 
10 
7 
0 
0 
9 
10 
4 
8 


Limits  of  rocks. 


Exposure  at 
Fuion's  Point. 


WhUBnSpit. 


Tertiary  Rocks  op  Sooke, 

Sooke  ift  Bituated  on  the  north  side  of  Juan  De  Fuca  Strait,  the  bearing, 
f^*om  Victoria  to  the  mouth  of  the  Sooko  River,  being  S.  72®  W.,  and 
distance  seventeen  miles.  The  rocks  to  be  described  occupy  a  nari'ow 
strip  on  the  north-side  of  Sooke  Inlet.  Commencing  at  CJooper  CJove,  on 
the  north-side  of  St)oke  Ba^^in,  they  extend  to  Sooke  Bay,  a  distance  of 
nearly  live  miles,  eah>t  and  west.  At  Sooke  River  they  are  a  little  less 
than  a  mile  in  breadth,  and  at  Parson's  Point  half-a-raile  wide. 

The  only  exposures  are  seen  about  a-quarter  of  a  mile  up  Sooke 
River,  and  in  the  clitfs  of  Parson's  Point.  At  the  former  place  the  base 
consists  of  soft,  greyish -browTi  sandstone,  in terstra tilled  with  conglom- 
erates, and  overlain  by  about  twenty  feet  of  green,  porous  sandstone,  in 
beds  of  from  two  to  four  feet  thick,  succeeded  by  conformably  overlying 
beds  of  clay  and  sand,  of  from  150  to  200  feet  thick..  This  very  consider- 
able mass  of  rocks  is  bounded  by  a  ridge  of  grey  diorite,  which  rises 
above  the  highest  beds  immediately  on  the  north. 

At  Wiffin  Spit  the  lowest  beds  in  the  natural  section  are  exposed  in 
the  cliffs  of  Pawon's  Point,  and  here  a  bore  was  put  down  by  Mi*.  Dick 
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to  a  depth  of  139  feet  IJ  inches.  The  beds  seen  in  the  cliff,  and  those 
penetrated  in  the  boring  at  the  point,  are  given  in  the  following  section 
in  descending  ordei*.  For  the  details  of  the  boring  I  am  indebted  to  Mr. 
Muir,  of  Sooke. 

The  following  is  the  section  seen  in  the  cliffs : — 

PT.  IH. 

Clay,  sand  and  conglomerate  occurring  in  very  irregular  layers. 
The  conglomerate  more  compact  than  either  the  clay  or 
sand.     These  beds  form  the  cliffs  of  Parson's  Point,  which 
rise  to  a  height  of  from  140  feet  to 160        0 

Brown  sandstone,  interstratified  with  beds  of  conglomerate  of 
from  five  to  ten  feet  thick.  The  sandstone  beds  hold  pieces 
of  wood  partly  converted  into  lignite , 50        0 

Conglomerate 4        0 


Natorftl  McUon. 


353  1 

The  cliff  section  is  continued  downward  by  the  boring  as  follows: 

FT.  IM. 

Conglomerate 2  0 

Grey  sandstone   8  6 

Fire  clay,  mixed  with  sand 0  6 

White     do 9  0 

Blue  sandstone 9  9 

Bituminous  shale 0  4 

Blue  sandstone 14  8) 

Sandstone,  with  flakes  of  silvery  mica  2  0 

Bituminous  shale 7  3} 

Hard,  close-grained  sandstone 0  5 

Grey  sandstone 9  SJ 

Hard,  close-grained  sandstone 0  5 

Fine-grained  sandstone,  fit  for  building  purposes 21  2} 

Bituminous  shale  and  sandstone 0  11 

Hard,  close-grained  sandstone «...       1  0 

Fire  clay • 6  5 

Bituminous  shale 3  2 

Hard,  close-grained  sandstone  (nodular) 0  10 

Do.            do.                do 0  3 

Conglomerate 26  lOJ 

Bituminous  shale 8  10 

Blue  sandstone 6  0 

Depth  of  bore-hole 139  li 

When  this  depth  was  reached,  the  hole  was  accidentally  filled  up  during 
a  storm  with  sand  and  gravel,  and  has  not  since  been  continued. 


Section  in 
bore-hole. 
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About  a  mile  inland  the  upper  beds  at  Sooke  River  come  against 
diorito  rocks.  These  appear  on  the  coawt  at  Sooke  Bay.  The  rocks  on 
the  south  and  east  sides  of  Sooke  Inlet  and  Basin  ai*e  all  dioritic,  showing 
that  the  Tertiary  beds  are  confined  to  a  narrow  strip  on  the  north-side  j 
but  to  the  south-west  of  Wiffin  Spil  they  pi-obably  extend  under  the 
water  of  Juan  De  Fuca  Strait. 
Bodoiit  FoUowini;  the  coast   westward  fiH>ni  Sooke  Bay   to    nearly  a   mile 

Jobn  River.  j  ^ 

beyond  Otter  Point,  a  distance,  in  a  straight  line,  of  three  and  a-half  miles, 
the  rocks  ai-e  crystalline;  but  fn)m  neurl}-  a  mile  beyond  Otter  Point  to 
Shen*ingham  Point,  a  distance,  in  a  straight  line,  of  nearly  four  miles, 
rocks  of  a  similar  character  to  those  at  Pai*son's  Point  form  the  coast, 
in  cliffs  of  from  twenty  to  eighty  fcH)t  high.  At  the  mouth  of  John 
River  the  lowest  beds  are  grey  sandstone,  in  some  places  crowded  with 
fossils,  belonging  apparently  to  three  or  four  species.  These  aie  refer- 
able to  the  geneni  Ostrcea,  Pecten  and  SaxidomuSj  and  are  either  of 
Tertiaiy  or  Post-Tertiary  age. 
Foatia.  Succeeding  these  are  other  beds  of  sandstone  containing  much  fossil 

wood  and  thin  seams  of  lignite,  overlain  conformably  by  beds  of  clay 
and  sand.  Following  John  River  northward,  for  about  two  and  a-half 
miles,  similar  stmta  are  met  with,  bounded  on  the  north  by  crystalline 
rocks,  which  extend  thence  south  wani  to  Shcrringham  Point,  and  south- 
eastwaixi  to  the  coast  near  Otter  Point. 
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The  discovery  of  argentiferous  galena  to  the  north  of  the  month  of 
Garden  Eiver,  near  Sault  Ste.  Marie,  appeared  to  be  of  economic  import- 
ance. T,  therefore,  visited  the  Victoria  Mine  and  examined  the  rocks  of 
the  son'ounding  country,  with  a  view  to  ascertaining  the  geological 
relations  of  the  vein. 

As  you  were  desirous  of  impmving  the  suite  of  rock  specimens  repre- 
senting the  tpyical  Huronian  Scries  in  the  Museum,  I  left  Messrs.  Lount 
and  Adams  to  collect  good  examples  of  all  the  varieties  described  by  Mr. 
Murray,  and  any  othere  they  might  meet  with,  while  I  proceeded  to  Lake 
Superior.     They  were  directed  to  confine  their  attention  to  the  region 
between  Sault  Ste.  Mario  and  the  Thessalon  River,  as  being  the  most 
accessible  for  obtaining  such  a  collection,  and  as  embracing  examples  of 
the  principal  sub-divisions  of  the  series  as  it  occurs  on  Lake  Hui*on.     I 
also  instructed  these  gentlemen  to  explore  the  country  northwai*d   of 
Echo  Lake,  which  had  not  hitherto  been  done,  but  which  promised  to 
be  of  economic  importance  as  lying  within  the  great  Huronian  area,  and 
as  containing  deposits  of  cojiper,  lead,  iron  and  antimony  ores,  and  of 
other  useful  minerals. 

The  geology  of  the  east  shore  of  Lake  Superior  was  investigated  in 
detail,  fi^om  Batchawana  Bay  to  a  point  some  miles  beyond  the  Michipi- 
coten  Uiver.  In  1860  I  assisted  Mr.  Murray  in  making  a  careful 
topographical  and  geological  survey  of  this  bay,  and  a  geological  exam- 
ination of  the  country  lying  between  it  and  the  Sault  Ste.  Marie. 
During  the  past  season,  being  favoured  by  line  weather,  I  followed  the 
contour  of  the  land  within  an  oar's-length  of  the  shore  all  the  way  from 
Batchawana  Bay  to  Michipicoten,  landing  fi*equently  to  make  notes  on 
the  rocks,  and  going  some  miles  inland  at  a  number  of  places. 

As  ali'eady  stated,  the  latter  part  of  the  season  was  devoted  to  some 
further  explorations  in  the  Parry  Sound  and  Nipissing  districts.  In 
returning  home  from  Lake  Nij)issing,  by  way  of  the  Ottawa,  some 
observations  were  made  on  the  rocks  of  the  route  by  way  of  Lake  Talon, 
Mattawa  River  and  the  Ottawa. 

The  trimmed  specimens  of  sizes  suitable  for  exhibition  in  the  Museum, 
collected  by  myself  and  assistants  during  the  season,  amount  to  434 
in  number. 

I  shall  now  proceed  to  give  an  account  of  the  geology  of  the  regions 
examined  during  the  season,  arranging  them  in  their  order  from  east  to 
west. 
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GhloLoOlF  OF  TfttB   NORTfi-BA«T  COAST  OF  GEORGIAN  Bat. 

The  rocks  of  the  whole  of  this  coast  from  the  head  of  Matchedash  Bay 
and  Shibaonaning,  a  distance  of  about  125  miles,  belong  to  the  Lauren- 
tian  series,  and  consist  principally  of  varieties  of  gneiss.     About  Parry  Yuii^amd 

rockia 

Sound  and  the  mouths  of  French  Biver  the  gneiss  is  interstratified  with 
bands  of  homblendic  and  micaceous  schists,  which  are  largely  developed 
in   these  regions.     In  addition   to  these,  crystalline  limestones,  lime- 
feldspar  rocks,  stratified  diorites,  trap  dykes  and  granite  veins  are  also 
met  with,  and  will  be  described  Airther  on.     The  strike  of  the  gneiss  and  strike, 
its  inters tratified  rocks  has  no  unifoi*m  genei*al  course  throughout  the 
whole  length  of  this  coast-line.     Besides  the  smaller  contortions,  the  nu- 
merous anticlinals  and  synclinals  which  come  out  upon  the  coast  cause 
the  strike  in  different  parts  to  run  towards  every  point  of  the  compass. 
Northward  from  the  shore  there  appears  to  be  more  regularity,  and  the 
general  structure  of  the  country  would  seem  to  tend  to  run  a  little  east 
of  north.     Locally,  the  run  of  the  stratification  is  often  indicated  by  the  Relation  to 
form  or  direction  of  the  points  and  bays,   the  larger  islands  and  the 
chains  of  smaller  ones.     The  curving  outlines  of  the  islands,  channels 
and  inlets  opposite  to  Penetanguishene,  the  twisted  appearance  of  Parry 
Island,  and  of  the  channel  on  its  south-east  side,  as  well  as  the  singular 
straightness  of  Partridge  Bay,  the  Long  Inlet,  the  points  on  the  west 
side  of  Parry  Island  and  about  Shibaishkong  Island,  all  correspond  with 
the  local  strike  of  the  rocks,  and  are  due  to  the  effects  of  denudation, 
which  has  formed  channels  along  the  course  of  the  more  yielding  strata, 
and  left  ridges  or  higher  gmund  where  the   rocks  resisted  decay  and 
erosion.     Along  this  shore  there  is,  however,  a  class  of  channels  and  ujkm, 
inlets  due  to  another  cause,  namely,  the  existence  of  dykes  of.  trap  and  *^ 
bi'eccia,  and  of  granite  veins,  and  also  of  parallel  joints  or  cracks,  along 
which  the  rocks  have  been  rendered  more  decomposable ;  or  these  latter 
may  have  acted  merely  as  starting  points  or  guiding  lines  for  the  action 
of  glaciers  or  other  denuding  agencies,  which  constantly  enlarged  and 
deepened  the  depressions  once  they  had  been  commenced.     The  channels 
and  inlets  of  this  class  usually  run  nearly  east  and  west,  and  have  steep 
sides,  while  those  which    follow  the  stratification   have   usually  some 
other  coui'so,  and  are  not  so  abrupt. 

The  vast  numbers  of  islands,  varying  in  size  from  mere  rocks  up  to  i,y„|di. 
nine  miles  in  diameter,  along  this  coast  constitute  the  most  remarkable 
feature  in  its  topography.     Although  Admiral  Bayfield's  chart  of  the 
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coast  represents,  with  considerable  accuracy,  the  size,  form  and  position 
of  several  thousands  of  these  islands,  yet  it  was  either  ifaipo8i«ible  for 
him,  or  not  required  for  the  purposes  of  navigation,  to  map  an  immense 
number  of  others  which  exist.  The  general  outline  of  the  coast  repre- 
sents a  comparatively  abrupt  descent  from  a  sort  of  plateau  in  the 
f  country  behind,  to  the  bottom  of  the  Greorgian  Bay  in  front  In  approach- 
ing the  land  from  the  bay,  in  most  places  one  first  passes  over  numerous 
sunken  ridges  and  rounded  knobs  of  Laurentian  rock;  then  similar 
ridges  and  knobs  begin  to  rise  above  the  surface  of  the  water;  next  small 
and  then  larger  rocky  islands,  with  stunted  trees  are  passed  ;  further  in, 
the  islands  become  more  closely  crowded  together,  and  by  and  by  the  area 
of  the  islands  is  greater  than  that  of  the  water  amongst  them ;  penin- 
sulas now  jut  out  among  the  Islands,  but  it  is  often  a  work  of  time  to 
find  out  whether  one  is  on  a  peninsula  or  an  island ;  finally,  the  islands 
are  mostly  replaced  by  peninsulas,  separated  fi-om  each  other  by  irregular 
bays  and  inlets,  which  send  a  labyrinthe  of  branches  to  various  distances 
into  the  land.  Unless  well  acquainted  with  the  locality,  one  can  never  be 
certain  when  he  has  gained  a  point  from  which  he  may  reach  the  interior 
of  the  countiy,  without  interruption  from  some  arm  of  the  lake.  This 
Quality  of  kwd.  broken  mai'gin  of  land  and  water  is  of  a  veiy  rocky  character,  and  it  is 
seldom  that  much  good  land  is  found  near  the  shore.  In  a  general  way, 
the  countiy  may  be  said  to  improve  constantly  in  going  from  the 
Georgian  Bay  towards  Lake  Nipissing,  although  there  is  also  much  good 
land  around  Lakes  Muskoka,  Bosseau  and  Joseph,  and  in  the  neighbour- 
hood of  Parry  Sound. 
VwiatiMof  Around  Matchedash   Bay  the  gneiss  presents  many  varieties  as  to 

''**^  texture  and    the  relative  proportions  of  its  constituent  minerals,  but 

none  of  them  appear  to  be  deserving  of  special  description.  The 
prevailing  colours  are  difierent  shades  of  red.  The  stratification  is 
usually  considerably  disturbed.  The  occurrence  of  a  curving  band  of 
crystalline  limestone  in  Dog's  Cove  Inlet,  ofl^  Robert's  Bay,  will  be 
noticed  further  on  in  connection  with  a  description  of  other  bands  of 
limestone  in  the  district.  The  rock  of  the  outermost  chain  of  islands, 
which  runs  almost  straight  in  due  north-west  course  from  Prince 
William  Henry,  for  a  distance  of  thirteen  miles,  consist  of  distinctly 
banded  red  gneiss,  dipping  north-east  at  angles,  varying  from  30°  to  90°. 
On  the  islands  of  this  chain,  which  lie  midway  between  the  Giant's 
Tomb  and  the  mainland,  the  gneiss  holds  veins  of  greyish  granite, 
ininning  with  the  strike.  In  some  places  the  weathered  surfaces  of  the 
gneiss  present  small   basins  and   crescent-shaped  holes  or  deep  pita, 
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which  have  evidently  resulted  from  the  weathering-out  of  patches  of 
crystalline  limestone,  portions  of  which  are  still  found  adhering  to  their 
sides  and  bottoms. 

On  the  mainland  between  Buehby  Inlet  and  Pai'tridge  Bay,  much  of  Granite  veins, 
the  gneiss  is  of  a  very  micaceous  character,  and  is  cut  by  numerous  but 
rather  small  veins  of  coai-se  granite,  composed  of  red  feldspar,  lilac- 
coloured  quai'tz  and  black  mica.  They  nm  in  all  directions,  but  more 
of  them  in  a  course  appix)aching  east  and  west  than  in  any  other.  The 
veins  resist  denudation  better  than  the  matrix,  and  are  frequently  found 
standing  out  about  a  foot  above  the  surface  of  the  latter,  and  still  retaining 
the  glacial  strise  upon  their  tops.  A  few  of  the  islands  off  this  part  of 
the  shore  consist  of  massive,  reddish  gneiss,  resembling  qoarse  syenite, 
sometimes  conspicuously  marked  by  spots  of  a  dirty-green  colour. 
On  the  group  of  islands  opposite  to  the  entrance  of  Partridge  Bay 
the  gneiss  is  partly  of  a  massive,  red,  feldspathic  character,  and 
partly  grey  and  quartzose.  It  is  very  much  disturbed,  and  presents 
numerous  fine  examples  of  anticlinals  and  synclinals  on  a  small  scale.  On 
one  of  these  islands  the  grey  gneiss  is  full  of  isolated  nodule-like  crystals 
of  white  feldspar,  which,  on  splitting,  show  very  distinctly  striated 
surfaces.  One  of  these  nodules,  about  five  inches  in  diameter,  was 
crusted  all  round  with  a  layer  of  white  quartz.  The  crystalline  faces  of  Ubndorite 
this  feldspar  have  a  lustre  ranging  from  vitreous  to  slightly  pearly.  Its 
hardness  is  '6,  and  its  specific  gravity  2*68.  Before  the  blowpipe  it 
fuses  at  *4  to  a  colourless  transparent  glass,  and  gives  a  sti*ong  soda 
flame.  A  complete  analysis  of  this  feldspar  has  been  carefully  made  by 
one  of  my  assistants,  Mr.  Frank  Adams,  who  finds  its  composition  to  be 
as  follows : 

Silica 63-864 

Alumina 27  *  725 

Ferric  oxide -047 

Lime 11-766 

Magnesia Trace. 

Alkalies 6-969 

100-371 

Its  composition  would,  thei*efore,  cause  it  to  be  classed  as  a  labradorite. 
All  the  alkalies  have  been  calculated  as  soda,  although  a  little  potash  is 
probably  pi'esent. 

On  the  north  side  of  the  entrance  of  the  nan'ows  leading  into 
Partridge  Bay  thefe  is  a  point  of  dark-ooloui'ed  homblendic  rock 
with  calcspar  in  the  joints,  and  a  similar  rock  occurs,  on  a    mail, 
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low,  wooded  islet,  about  one-third  of  a  mile  before  coming  to  the  moath 
of  the  brook,  at  the  head  of  the  inlet  which  formis  the  eastern  ex- 
tremity of  the  bay.  The  slope  of  the  hill  on  the  north  side  of 
this  brook  is  composed  of  a  peculiar  white-weathering  diorite,  very 
distinctly  mottled  white  and  black.  The  occurrence  of  this  diorite, 
which  is  elsewhere  found  with  Laurentian  limestones,  and  of  the 
calcareous  hornblende  rock  along  the  noi*th  side  of  the  long,  stitiight 
depression  which  exists  here,  point  to  a  limestone  band  running  in  the 
bottom  of  its  course.  The  rocka  were  examined  all  the  way  across  the 
head  of  the  peninsula  between  this  bay  and  the  Long  Inlet,  iwd  found  to 
consist  of  many  varieties  of  gneiss,  which  are  often,  locally,  much 
contorted,  but  have  a  general  east  and  west  strike. 

On  both  sides  of  the  Long  Inlet  itself  the  strike  is,  generally,  very 
straight,  and  cori*esponds  with  the  coui*se  of  the  inlet ;  the  dip  being 
unifoi'mly  to  the  northward.  The  length  of  the  inlet,  trom  Moose  Beer 
Point  to  its  head,  is  ten  and  one-half  miles.  The  channel  is  comparatively 
free  from  obstructions,  and  narrows  constantly,  tinally  terminating  in  a 
small  brook  at  the'  head  of  the  inlet.  This  inlet  lies  in  a  depression 
which  has  been  excavated  along  the  course  of  a  band  of  very  light-grey 
gneias,  composed  chiefly  of  lime-feldspar,  but  containing  albo  a  little 
white  quartz  and  a  few  specks  of  black  mica.  It  decomposes  rapidly 
under  the  weather,  leaving  a  snowy-white  sui'face  after  the  vegetable 
matter  has  been  burnt  off.  On  fresh  fracture  it  has  very  much  the 
appeai'ance  of  crystalline  limestone.  It  is  underlaid  by  a  rather  hard, 
reddish  gneiss,  and  overlain  by  a  banded  red  and  grey  variety.  The 
gradual  narrowing  of  the  inlet  is  caused  by  the  rocks  inci'eaaing  in 
their  inclination  fi-om  about  20°  towai'ds  the  entrance,  to  about  60°  at  the 
head. 

Between  Moo.se  Deer  Point  and  the  southern  extremity  of  Parry 
Island  the  gneiss  is.  usually  clascrgxaiiied  and  massive.  In  some  places 
it  is  red  and  feldspathie,  and  in  others  grey,  and  mwe  silicious.  It  i^ 
associated  with  great  quantities  of  dark -xjoloured,  crystalline,  horblendic 
and  micaeeou8  schists,' which,  as' well  as  the  ghieisses,  are  geneitilly 
thickly  studded  with  small  red  garnets.  The  strike  in  this  section 
varies  from  north-east  to  only  a  little  north  of  east,  and  the  dip  is  to  the 
south-eastward  at  angles  varying  from  60°  to  80°.  The  hornblende 
schists  ai'e  cut  by  irregular  and  rather  small  veins  composed,  of  coarse- 
gmined  quartz,  mica  and  bluish  or  lilac-coloured  striated  feldspar  and 
sometimes  cj'ystals  of  hornblende ;  and  more  regulai-  small  veins  of 
quartz  and  striated  feldspai*  were  obseiTcd  traversing  the   grey  gneiss, 
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with  a  bearing  a  little  to  the  north  of  west.  In  several  instances  the 
rock  on  the  north  side  of  these  veins  was  observed  to  be  thrown  slightly 
to  the  west.  Numerous  veins  of  rather  coarse  red  granite  cut  the  red 
variety  of  gneiss.  On  the  oasteni  side  of  an  island,  just  off  the  southera 
extremity  of  Pai'ry  Island,  the  hornblendic  schists  were  in  one  place 
stained  brownish-red  by  oxide  of  iron.  Some  of  the  numerous  small 
granite  veins  which  cut  the  garnetiferous,  horblendic,  mica-schists  in  this 
vicinity,  have  a  central  band  of  feldbpai*  with  a  layer  of  quartz  on  "either 
side ;  while  in  others  this  arrangement  of  the  two  minerals  is  reversed. 
Along  tbe  south-east  side  of  Parry  Island  the  strike  of  the  gneiss  is  oast 
of  north,  following  the  genei*al  course  of  the  channel  The  dip  is  at  high 
angles,  sometimes  to  the  eastward  and  sometimes  in  the  opposite  direc 
tion. 

Around  the  village  of  Parry  Sound  the  rocks  consist  of  thinly-bedded,  vutageof 
harsh-looking  micaceous  and  hornblendic  gneiss  or  schist,  interstratitied  ^'^'^s****"^ 
with  fine-grained,  granulai*  quartzose  beds ;  the  whole  being  considembly 
contorted  and  very  much  cut  up  by  granite  veins  of  all  sizes,  and  running 
in  every  direction.     The  latter  are,  usually,  very  sti^aggling  and  irregular, 
and  as  they  weather  to  a  light  colour  the  larger  ones  contrast  very 
strikingly  with  the  dark  matrix.     They  consist  of  a  very  coarse  aggregate  gtraggung 
of  white  quartz,  light-red,  cleavable  feldspar,  and  large  scales  of  black  s'*"^^*^ 
mica.     These  rocks  are  also  cut  by  smaller  veins  of  quartz  and  feldspar 
in  separate  leaves,  which  are  variously  arranged  parallel  to  the  walls. 
The  schistose   matrix   holds  small   red  garnets,  thickly  disseminated 
almost  everywhere  through  the  mass.     On  Hosetta  Island,  about  a  mile 
south  of  the  village,  each  of  the  garnets  is  surrounded  by  a  yellowish 
border.     When  the  rock  is  sliced  and  examined  under  the  microscope, 
this  boi*der  is  found  to  consist  of  crystalline  quartz,  and  the  otherwise 
transparent  garnets  are  obsei'ved  to  contain  black  specks.     The  horn- 
blende schist,  which  holds  three  garnets,  is  cut  on  the  western  side  of  the 
island  by  small  veins,  filled  entii*ely  with  bhick  mica,  the  foliation  of 
which  is  parallel  to  the  walls  of  the  veins,  which  cross  the  cleavage  of 
the  schist  almost  at  right  angles. 

Eastwai-d  of  the  village  of  Parry  Sound,  along  the  road  of  the  same  Mottled  diorite 
name,  dark  hornblendic  gneiss  or  schist  prevails  for  a  distance  of  about  a  {SiJtonS?^ 
mile  and  a-half.  A  band  of  crystalline  limestone,  and  one  of  the 
mottled  white  and  black  diorite,  occur  in  association  with  these  rocks, 
where  this  road  crosses  Lot  28,  Concession  I,  Township  of  McDougall. 
These  will  be  more  fully  described  along  with  the  other  limestone 
bands  of  the  district     On  Lots  147  and  148,  Concession  A,  of  the  road 


9teiy  Somda 


200  OBOLOaiOAL  SUftVET  OF  CANADA. 

range,  or  rather  more  than  a  mile  ea8t  of  the  village;  and  again  on  Lot 
29,  in  the  11th  Concession  of  Foley,  about  a  mile  to  the  southward  of 
the  last  named  lot,  the  hornblendic  rook  contains  a  good  deal  of 
magnetic  iron.  Mr.  Frank  Adams  has  made  an  assay  of  some  of  the 
specimens  fi-om  Lot  148,  and  finds  the  iron  is  not  in  sufficient  quantity  for 
the  rock  to  be  properly  called  an  ore.  The  general  strike  of  the 
rocks  in  the  vicinity  of  Parry  Sound  Village  would  appear  to  be  a  little 
east  of  north. 

On  the  largest  island  in  the  northern  part  of  Parry  Sound,  the  rock 
is  a  grey,  fine-grained,  granular,  silicious  gneiss,  with  garnets  and  scales 
of  mica.  It  runs  about  south -south-east,  and  is  cut  at  all  angles  by  veins 
of  very  coai*se,  reddish  gi-anite,  some  of  tliem  being  nearly  horizontal. 
In  addition  to  quai*tz,  feldspar  and  mica,  they  hold  occasional  spots  of 
black  magentic  iron,  half-an-inch  and  less  in  diameter.  On  the  opposite 
shore  of  the  Sound,  about  the  middle  of  the  northern  side  of  Parry 
Island,  the  gniess  dips  S.  20°  W.  <  45°,  while  Airther  west  on  the  same 
side  of  the  island  or  opposite  to  Kill-bcitr  Point,  it  dips  with  considerable 
constancy  about  due  south,  at  angles  of  40°  to  60°.  Around  the 
extremity  of  Kill-bear  Point,  the  gniess  is  mostly  grey  and  thinly  bedded, 
and  dips  S.  10°  E.  <  40°. 
^^j*>""«  The  large  island,  midway  between  Parry  Sound  and  Franklin  Inlet, 

is  called  Shibaishkong.  Around  the  southern  entrance  to  the  channel, 
between  this  island  and  the  main  shore,  the  gniess  dij)s  north-eastwaixi 
at  an  angle  of  40°,  but  beginning  at  a  short  distance  after  entering  the 
channel,  and  continuing  for  about  two  miles,  it  runs  N.  15°  W.,  while 
the  dip  is  at  a  high  angle  to  the  eastward  on  the  outside,  and  westward 
on  the  opposite  shore.  On  the  north  end  of  the  island  the  run  of  the 
bedding  is  vovy  straight,  and  bears  N.  22°  W.,  with  a  westward  dip  at 
an  angle  of  80°.  Here  the  rock  is  interstratified  with  beds,  less  than 
one  foot  thick,  of  hornblendic  and  mica  schist,  which  have  decomposed 
to  some  extent,  lojiving  loi:  jc,  straight,  ditch-like  channels,  a  few  inches 
deep,  in  the  otherwise  even  glaciated  surface  of  the  oi-dinary  gneiss. 
These  channels  arc  of  the  same  depth  when  they  occur  under  the  water 
of  this  lake  as  when  at  an  elevation  of  sevenil  feet  above  its  surface, 
which  appears  to  show  that  Lake  Huron  has  not  stood  long  (geologically 
speaking)  at  its  present  level.  In  the  small  bay,  due  north  of  this  end 
of  Shibaishkong  Island,  the  gneiss  runs  N.  20°  W.,  and  dips  westwaixl  at 
-^  high  angle.  Veins  of  coarse,  reddish  granite,  from  a  foot  to  two  feet  in 
thickness,  which  here  run  with  the  strike,  weather-out  and  stand  a  foot 
or  mora  abcjve  the  geneml  level  of  the  surfac*e  of  the  gneiss.    At  this 
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locality  pai*all6r  ridges,  often  lying  close  together,  bnt  none  of  them 
exceeding  three  or  four  inches  in  height,  run  nearly  at  right  angles 
across  the  strike  of  the  lamination  of  the  gneiss.  They  appeared  to 
me  to  be  due  to  some  indurating  effect,  following  minute  cracks  or 
joints  in  the  rock ;  but  from  the  investigations  of  yourself  and  Professor 
Bamsay  in  North  Wales,  in  regard  to  the  phenomena  of  cleavage, 
lamination,  etc.,  among  altered  rocks,  it  appears  quite  possible  that 
these  parallel  ridges  may  really  represent  the  run  of  the  original 
bedding,  while  the  usually  better  marked  lamination  of  the  gneiss  is 
the  result  of  subsequent  structui'al  change  and  metamorphism. 

Franklin  Inlet  of  the  charts  is  called  by  the  Indians,  Shawanaga  (Or  Shaw»nag». 
the  straight  noHh  and  south  shoi'e),  in  allusion  to  the  coui'se  of  the 
east  side  of  the  main  channel.  The  largest  of  the  islands  on  the 
west  side  of  this  channel  has  received  the  name  of  McElay's  Island. 
The  gneiss,  on  the  island  and  opposite  side  of  the  inlet,  is  generally 
massive,  of  the  oi-dinary  reddish  and  greyish  varieties,  and  runs  north- 
west and  south-east ;  but,  on  the  conspicuous  bare  island  in  the  middle 
of  the  channel,  opposite  the  site  of  the  old  trading  post,  the  strike  of 
the  massive  gneiss,  is  N.  25^  W.  On  the  smaller  islands  lying  around 
the  northern  paj*t  of  McKay's  Island,  the  run  of  the  gneiss  varies  from 
east  and  west  to  east-south-east  and  west-north-west,  while  the  dips 
are  at  comparatively  low  angles  to  both  the  north  and  south.  The 
inner  bay  which  opens  off  the  northern  part  of  Fi*anklin  Inlet  is  called 
Sturgeon  Bay.  Its  t)hores  consist  of  gneiss,  cut  by  veins  of  coai'se  reddish 
granite.  The  Shawanaga  Biver  falls  into  the  head  of  a  smaller  or  shftWMu«» 
branch  inlet,  running  eastwaixl  from  the  northern  part  of  Franklin  Inlet ;  . 
and  which  appears  to  have  been  excavated  in  a  band  of  cnimbling 
grey  gneiss,  which  is  continued  in  a  direction  a  little  south  of  east,  in  a 
small  valley  beyond  the  heiwl  of  the  lesser  inlet,  and  dips  northward  at 
an  angle  of  30°  to  35®.  At  the  fii*st  fall  of  the  Shawanga  River,  which 
lies  a  little  to  the  south  of  the  run  of  the  above  band  of  crumbling  grey 
gneiss,  the  rock  is  a  compact,  reddish,  silicious  gneiss,  having  also  an 
eastward  strike.  North-westward  fix)m  Franklin  Inlet,  or  towards  Byng 
Inlet,  the  average  strike  of  the  gneiss  would  be  about  south-west  for  the 
first  few  miles. 

Byng  Inlet  has  a  length  of  seven  miles  from  the  open  lake  to  the  QToginiM. 
proper  mouth  of  the  Meganatwan  Eiver,  with  an  average  breadth  of  less 
than  a-quai*ter  of  a  mile.    Its  course  is  about  east,  or  nearly  at  right  angles 
to  the  general  strike  of  the  gneiss,  which  is  about  N.N.W.    Along  the 
western  half  of  the  inlet  the  gi'eater  part  of  die  gneiss  is  reddish  and 
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compact,  while  along  tho  upper  or  inner  half  much  of  it  is  micaceoiia 
and  hornblendic,  and  contains  diHseminated  red  gameta. 

On  the  south  side  of  the  Meganatawan  Eiver,  just  below  the  first  fail, 
about  two  and  a-half  miles  from  the  head  of  the  inlet,  a  dyke  of  dark* 
reddish-brown  breccia  occurs.  It  ci'oi>8  up  close  to  the  edge  of  the  riv^er, 
and  very  little  of  it  is  exponed ;  but  it  appears  to  run  eastward  or  with 

ireoofaitod  dyke,  the  coui*se  of  the  stream.  The  matrix  is  amorphous  and  very  brittle ; 
while  some  of  the  fragments  consist  of  a  dark,  reddish-brown  opaque, 
cherty  rock,  and  othoi*8  of  a  dark  variety  of  syenite.  The  mass  holds 
a  little  calcspar  and  specks  of  ii*on  pyrites.  Between  the  mouth  of 
the  river  and  this  fall,  especially  along  the  north  side,  the  gneiss,  which 
runs  in  various  directions,  is  of  a  dry,  crumbling  character  along  a  set  of 
joints  which  run  parallel  to  the  sti*eam  and  are  lined  with  oxide  of  iron. 
The  course  of  Byng  Inlet,  and  of  the  Meganatawan  Eiver,  is  remarkable 
in  being  comparatively  straight,  and  crossing  both  the  general  course  of 
tho  gneiss  and  mica  and  hornblende  schists,  as  well  as  that  of  the  lakes 
and  the  numerous  smaller  streams  of  the  district  This  would  appear  to 
indicate  that  the  formation  of  this  channel  has  had  something  to  do  with 
the  existence  of  the  brecciated  dyke  or  the  joints  above  described. 

(ootiiiof  About  the  mouths  of  the  French  Biver  the  prevailing  ro«.*'ks  ai*e  dark, 

^'  hornblendic  and  micaceous  schists,  or  schistose  gneiss,  with  compact 
reddish  gneiss,  and  some  of  a  grey  colour  and  medium  texture.  The 
schistose  portions  are  cut  by  numeix)us  veins  of  coarse  granite,  and 
usually  hold  abundance  of  disseminated,  reddish  garaets.  The  aveiroge 
strike  is  about  N.N.E.,  and  the  prevailing  dip  is  to  tlie  eastward  at  high 
angles.  On  the  Bustard  Islands,  however,  in  front  of  the  mouths  of  the 
French  Eiver,  the  gneiss,  which  is  intersti*atified  with  hornblendic 
schist,  dips  southward. 

Cetstalline  Limestones  of  the  Region  Between  Georgian  Bay  and 

Lake  Nipissing. 

The  crystalline  limestones  of  the  above  region  belong  to  at  least  three 

tvcrallMuidft. 

distinct  bands,  and  it  is  probable  that  some  ol  the  exposures  belong  to  a 
fourth,  and  others,  possibly,  to  a  tifth  band.  With  the  exception  of  one 
locality,  mentioned  by  Mr.  Murray  more  than  twenty  yeai*s  ago,  these 
limestones  have  not  hitherto  been  noticed  in  any  of  the  reports  of  the 
Survey,  and  their  existence  does  not  yet  appear  to  be  generally  known 
by  the  inhabitants  of  the  district  itself,  although  for  many  reasons  they 
are  of  much  importance  in  relation  to  the  settlement  of  the  country.     I 
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shall  now  give  the  pnncipal  facts  asoertamed  io  regai.l  to  each  of  these 
bands  daring  the  short  time  at  my  disposal  near  the  end  of  the  season. 
The  greater  part  of  this  region  is  still  in  a  state  of  wilderness,  and 
difficult  to  explore  for  geological  details,  but  towards  Parry  Sound  itself 
it  is  becoming  settled,  and  the  roads  which  are  being  made  in  that 
vicinity  gave  us  facilities  which  did  not  exist  a  few  years  ago. 

Burton  Band. 

The  most  western  band  of  limestone  of  which  I  could  get  any  inferma-  wertern  bud. 
tion  is  reported  to  be  well  developed  in  the  vicinity  of  Wa-wash-kaise 
(Little  Deer)  Lake  in  the  townships  of  Burton  and  McKenzie,  and 
Ka-wa-shaig-amog  (Cleai'  Water)  Lake,  the  position  of  which  is  not  yet 
definitely  located,  but  which  appears  to  be  near  the  noi*th-ea8t  comer  of 
Wilson.  On  Iron  Island,  in  Lake  Nipissing  itself,  Mr.  Murray  has 
described  a  crystalline  limestone  of  Laurentian  age  which  would  lie  in 
the  coui*se  of  the  northward  continuation  of  the  band  under  consider- 
ation. About  a-quarter  of  a  mile  west  of  the  southern  expansion  of 
Lake  Wa-wash-kaise,  the  limestone  of  this  band  is  said  to  come  out  in 
great  force  around  a  small  lake  in  the  eastern  pail  of  the  township  of 
Burton,  ft'om  which  circumstance  I  propose  to  give  the  band  this  name. 
It  is  stated  to  be  nearly  white  in  this  locality,  and  to  be  worn  into 
numerous  caves.  An  exposure  of  crystalline  limestone  was  reported 
to  exist  on  the  southeni  part  of  Shibaishkong  Island,  a  few  miles  north- 
west of  PaiTy  Sound,  and  if  this  be  a  fact  it  may  repi-esent  a  southward 
continuation  of  the  Burton  band. 

Parry  Sound  Band. 

The  band  of  crystalline  limestone,  on  which  the  most  e:$:posures  were 
found,   was  traced  from   the   south-west  corner  of  the  Township  of 
McDougall,  near  Parry  Sound  village,  in  a  general  bearing  of  N.  14°  E. 
(ast.)  for  a  distance  of  about  forty  miles,  or  into  the  township  of  Ferrie.  oauriefor 
The  coui-ses  of  the  other  Laurentian   limestone   bands  of  this  region  °  ^     *" 
appear  to  be  nearly  parallel  to  this,  which,  I  may  mention,  is  also  the 
general  beai'ing  of  many  of  the  similar  bands  which  have  l;>een  ti*aced 
out  by  Sir  Wm.  Logan,  in  the  countiy  north  of  the  Ottawa.    The  band 
under  consideration,  which  I  pi'opose  to  call  the  Parry  Sound  band, 
must  have  a  thickness  of  upwards  of  one  hundred  feet  in  many  places. 
It  consists,  for  the  most  part,  of  a  very  pure,  coarsely,  crystalline  lime-  paw  UmflsunKw 
stone,  which  is  usually  white  or  very  light  grey,  but  is  oftep  tinged 
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pink,  green  or  yellow.  On  burning  it  yields  an  excellent  lime.  Among 
the  minerals  which  I  found  associated  with  it  were  gmphite  and  serpen- 
tine ;  the  former  as  scales,  disseminated  through  the  mass,  and  on 
Manitouwabin  Lake  oectu*ring  in  lumps  of  two  or  three  inches  in 
diameter ;  and  the  latter  in  grains  and  masses  of  an  inch  or  two  in 
diameter,  on  Lot  32,  Concession  A,  Hagorman,  at  the  east  end  of  Lonmer 
Lake.  Along  with  the  sei'pentinous  portion  of  the  limestone  at  this 
locality  there  is  a  fine-grained  semi-crystalline  rock,  having,  on  fresh 
fracture,  very  much  the  appearance  of  a  dolomite,  but  which  Dr. 
Harrington  finds,  on  examination,  to  consist  of  fine  grains  of  quartz  in  a 
mati'ix  of  lime  feldspai'.  This  i-ock  contains  spot«  a  few  inches  in 
diameter,  stained  to  a  beautiful  purple  tint  by  some  compound  of  iron. 
Its  position  appeared  to  be  near  the  western  limit  of  the  band,  which  is 
flanked  on  this  side  by  gneiss,  composed  principally  of  quartz  and  lime- 
feldspar.  The  limestone  near  the  junction  of  the  gneiss  contains  crystals 
of  pyi'oxene  and  specimens  of  yellow  mica,  having  the  laminsD  ari*anged 
in  a  radiating  fonn,  or  at  right  angles  to  the  greater  diameter  of  the 
mass.  About  the  line  between  Lots  33  and  34,  of  the  Northern  Road  in 
this  vicinity,  a  natural  culvert,  excavated  in  the  limestone,  passes  under 
the  road,  and  conveys  a  small  stream  which  runs  into  the  head  of 
Lorimer  Lake.  The  rock  is  here  coarsely  crystalline  and  nearly  white, 
and  does  not  crumble  under  the  influence  of  the  weather. 

On  Lot  28,  Concession  I,  McDougall,  about  one  mile  east  of  Parry 
Sound  village,  where  this  band  is  quarried  for  lime-burning,  it  is  very 
much  reduced  in  thickness,  and  appears  to  be  pinched  out  entirely  a* 
short  distance  to  the  northwainl.  At  the  lime-kiln  it  dips  westward  at  a 
high  angle,  and  consists  of  twelve  feet  of  pure  fi'iable  light  pink  and 
green,  coarsely  crystalline  limestone,  underlaid  by  twenty  or  thirty  feet 
of  similar  limestone,  interstratified  with  gneissic  beds,  and  holding 
pebbles  and  concretions.  The  latter  appear  to  be  made  up  principally  of 
pyroxene,  while  the  pebbles,  which  are  partly  rounded  and  partly 
angular,  consist  of  quartz,  with  layers  of  crystalline  hornblende.  The 
largest  pebble  obsei'ved  was  about  a  foot  in  diameter,  and  most  of  them 
were  under  three  inches. 

The  rock  which  is  here  immediately  associated  with  the  limestone  is  a 
remarkable  looking  diorite,  consisting  of  a  white  ground,  thickly  mottled 
with  patches  of  dark-green  or  blackish  hornblende,  having  their  longer 
diametei-s  arranged  parallel  to  the  general  bedding.  This  appears  to  be 
the  rock  which  Mr.  Vennor  has  described  in  the  Hastings,  Lanark  and 
Renfrew  region,  under  the  name  of  **  blotched  diorite."    I  found  the  same 
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rock  along  the  face  of  the  hill  on  the  north-side  of  the  brook,  at  the  head 
of  Partridge  Inlet,  which  runs  parallel  to  Long  Inlet,  at  a  distance  of 
two  or  three  miles  south  of  it,  both  inlets  being  between  the  two  northern 
mouths  of  the  Muskoka  River.  I  should  not  be  surprised  if  it  should  be 
found  that  it  forms  the  western  flank  of  a  bandjof  limestone  concealed 
in  the  valley  of  the  brook. 

Crystalline  limestone  is  said  to  occur  at  the  head  of  the  bay,  about  one 
mile  west  of  the  Indian  village  on  the  south  side  of  Parry  Island,  which 
would  be  the  most  southern  known  exposure  of  the  Parry  Sound  band. 
It  is  reported  as  occurring  next,  on  Lot  30,  Concession  XI,  of  Foley.  The 
lime-kiln,  above  mentioned,  is  a  mile  further  to  the  northwai'd.     The  next  Township  of 

McDougaU. 

locality  at  which  it  is  seen,  is  said  to  be  on  the  northern  part  of  Lot  22, 
Concession  I.,  of  McDougall.  It  is  well  exposed  on  Lot  18,  Concession  II., 
of  the  same  township,  on  a  small  peninsula  at  the  east  end  of  Mill  Lake, 
where  it  consists  of  about  sixty  feet  of  creamy-white  and  light-pinkish, 
coarsely  crystalline  limestone,  with  some  included  lenticular  bands  and 
smaller  masses  of  hornblende.  The  dip  is  eastward,  at  an  angle  of  35^  to 
40°.  It  next  appears  at  the  edge  of  the  water  of  this  lake,  under  a  cliff  on 
Lot  18,  Concession  III ;  and  agaic  forming  the  face  of  a  hill  on  Lot  17, 
Concession  III,  and  dipping  eastward  at  an  angle  of  60°  to  70°.  Here 
it  is  full  of  pebbles  and  concretions,  like  those  at  the  lime-kiln,  and  it  is 
underlaid  by  the  mottled  diorite  above  described.  The  latter  i^ock  is 
cut  by  veins  of  coarse  granite,  holding  masses,  a  few  inches  in  diameter, 
of  black  magnetic  iron  ore,  which  contains  ti^aces  of  manganese  and 
titanium. 

The  coarsely  crystalline  limestone  of  this  band  is  largely  exposed  BxpofuiwoD 
about  the  outlet  and  extern  extremity  of  Manitouwabin  Lake,  in  Con-  baLi. 
cessions  VI.,  VII ,  and  VIII.,  McKellar.  Between  this  lake  and  the 
localities  which  have  been  described  about  the  eastern  extremity  of 
Lorimer  Lake,  it  is  said  to  occur  on  Lot  19,  Concession  I.,  Hagerman,  and 
beyond  the  latter  lake,  about  Lots  43  and  44,  Concessions  A'  and  B,  on  the 
Northern  Eoad  in  the  same  township.  Mr.  D.  F.  McDonald,  of  Parry 
Sound,  to  whom  I  am  indebted  for  many  useful  facts  in  reference  to  the 
Pany  Sound  District,  informed  me  that  a  coarse,  whitish,  crystalline 
limestone,  which  would  be  on  the  run  of  this  band,  is  well  developed  on  Lot 
60,  Concession  B,  and  Lots  59  and  60,  Concession  A,  in  Hagerman,  and  I 
have  been  assured  that  a  similar  limestone  is  found  on  Lot  35,  Concession 
XL,  Croft.  This  brings  us  close  to  Maple  Island,  on  the  Meganatawan 
Eiver,  \i\  the  south-castera  part  of  McEenzie  fix)m  which  Mr.  Murray 
traced  this  band  for  three  miles  to  the  northward,     He  descnbes  it  as 
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dipping  eastward  at  a  high  angle,  and  as  holding  graphite,  yellow  mica 
and  iron  pyritea.  The  thickness  is  not  stated,  but,  according  to  his 
accoinpan3Mng  plan,  it  would  be  at  least  300  feet.  Fuilher  on,  the  lime- 
stone occurs  on  the  Noi*thern  Eoad,  about  the  centre  of  the  Township  of 
Fenie,  and  at  the  intersection  of  this  road  with  Deer  River.  Beyond 
this,  crystalline,  whitish  limestones,  in  which  caverns  are  formed,  are 
known  to  occur  abundantly  in  the  rear  of  Ferrie  and  in  the  unsurveyed 
township  to  the  north  of  it,  and  also  on  Lake  Minisegog;  but  it  is 
uncertain  whether  these  represent  a  continuation  of  the  Parry  Sound  band 
or  not.  it  is  possible  that  the  band,  which  appears  to  run  in  the  same 
course  from  the  eastern  part  of  the  township  of  Pringlo  to  the  South 
Bay  of  Lake  Nipissing,  is  a  continuation  of  the  band  under  consideration ; 
although  it  is  equally  probable  that  it  belongs  to  the  one  to  be  next 
desoiibed. 


NipiniQg  Road 


CSbftnetorof 
UiDflttoiie. 


Nipissing  Boad  Band. 

A  band  of  crystalline  limestone  is  traceable  by  numerous  exposures  on 
and  near  the  Nipissing  Eoad,  fi'om  the  township  of  Chapman  all  the  way 
to  South  Bay,  on  Lake  Nipissing,  a  distance  of  about  thirty  miles,  the 
bearing  of  its  general  course  being  about  N.  6^  E.  (ast.)  I  propose  to 
call  this  the  Nipissing  Road  band.  Its  whole  width  was  not  seen  at  any 
of  the  exposures  which  came  under  my  notice,  but  it  is,  probably,  not  less 
than  one  hundred  feet.  In  general  character  it  is  a  light-grey  or  whitish, 
moderately  coarsely  crystalline  limestone.  It  crops  out  at  the  following 
localities,  (stated  in  order  from  south  to  north),  which  arc  given  partly 
from  my  own  observation  and  partly  from  information  which  appeai*ed 
reliable : — 

Lot  24,  Concession  IX.,  township  of  Chapman,  on  the  Distress  River. 
Lots  110, 112, 114  and  120,  Concession  B,  in  the  same  township.  Opposite 
the  west  ends  of  Lots  126  and  129,  Concession  B,  township  of  Lount.  Lots 
137  to  142,  Concessions  A  and  B,  in  Lount.  On  the  road  between  Conces- 
sions VI.  and  Vn.  on  Lot  6,  Pringle.  Lot  202,  Road  Range,  township 
of  Nipissing,  near  Muckwabie  Lake.  About  Lot  215,  Road  Range 
A,  Nipissing.  About  the  westeni  corner  of  Lot  218,  Road  Range  B, 
Nipissing.  On  the  peninsula  between  Namannitigong  River  and  South 
Bay,  Lake  Nipissing,  opposite  "  the  landing"  or  the  termination  of  the 
Nipissing  Road.  Similar  limestone  is  said  to  occur  on  one  of  the 
Manitou  Islands  in  the  eastern  part  of  Lake  Nipissing,  which  lie  in  the 
continuation  of  the  strike  of  this  band  to  the  northward. 
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SoMllrward  this  band  may,  perhaps,  be  represented  by  an  exposure  of 
orystalline  limestone,  sbid  to  occur  at  Goif  s  Mill,  in  the  Township  of 
Foley;  and  it  is  not  impoedible  that  the  limestones  of  Robert's  Bay 
(about  to  be  described)  may  belong  to  the  same  band. 

Robert's  Bay  Band. 

RobeH's  Bay  lies  to  the  north-east  of  *Pnnce  William  Henry  or  ^j2[JJ^5Jod 
Beausoleil  Island,  opposite  to  Penetanguishene.  A  narrow  curving  inlet 
runs  northward  fi'om  the  bay,  which  the  Indians  call  Anim-wa-shing  or 
Dog'ci  Cave.  The  convexity  in  the  course  of  the  inlet  is  to  the  south- 
ea8twai*d.  In  this  inlet  I  discovered  a  band  of  light-grey  crystalline 
limestone,  which  is  exposed  on  the  points  and  islands  along  its  course  for 
a  distance  of  about  three  miles,  beginning  at  a-quarter  of  a  mile  from  the 
head  of  the  inlet.  The  band  has  a  thickness  of  at  least  fifty  fbet,  and  is 
overlain  by  thirty  or  forty  feet  of  light-grey  gi*anular  gneiss,  mostly 
thinly  bedded,  followed  by  an  unknown  thickness  of  veiy  massive,  close, 
grained,  hard,  brittle,  silicious  gneiss.  Its  dip  is  to  the  east  and  south- 
eastward, at  an  angle  of  about  70°,  the  strike  following  the  curve  of  the 
inlet  which,  no  doubt,  owes  its  origin  to  the  existence  of  the  limestone. 
In  this  part  of  its  course,  the  band  is  evidently  passing  round  the  south 
eastern  end  of  an  anticlinal.  Near  the  head  of  the  Inlet,  and  again  on 
one  of  the  small  islands  at  its  entrance,  the  limestone  is  rich  in  several' 
of  the  species  of  minerals  which  often  characterize  the  Laurentian 
limestones  of  the  Ottawa  valley.  Amonir  them  are  brown  idocrase  in  ciTrtaUine 
very  tine  crystals,  salmon-coloured  garnets  (well  ciystallized,  but  very 
brittle),  dark  wine-red  garnets,  hornblende,  graphite,  quai^,  pyroxene  in 
very  numerous,  small,  ti'ansparent,  binght-green  crystals;  iron  pyrites 
and  mica. 

Lake  Talon  Band, 


ImumL 


In  connection  with  the  crystalline  Laurentian  limestones  of  the  ukj  Talon 
region  under  consideration,  I  may  mention  the  band  which  makes  its 
appearance  at  the  foot  of  Lake  Talon,  and  which  I  examined  while  on 
my  way  from  Lake  Nipissing  to  the  Ottawa.  It  consists  of  whitish 
crystalline  limestone,  with  specks  and  patches  of  gi*een  sei'pentine.  It 
has  a  considerable  thickness,  dips  southwaixi  at  an  angle  of  about  40°, 
and  is  traceable  for  400  or  500  yai-ds  down  the  Mattawa  River.  It 
reappears  under  the  timber-slide  at  the  first  rapid  below  the  outlet  of 
the  lake,  and  is  again  seen  on  an  inlet  in  Moon  Lake,  the  first  below 
Lake  Talon. 
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Mr.  MuiTay  mentions  the  reported  occurrence  of  crystalline  limestone 
on  Cedar  Lake,  on  the  Petawawa  River,  which  lies  ahout  eighteen  miles 
to  the  southward  of  the  foot  of  Gaudin's  Lake.* 


ShibtoDMiiiHf. 


Qnuiita. 


Huroniui  rocki. 


iorite  dyke. 


bdtaniuune. 


Geology  of  the  Neighbourhood  op  Shibaonaninq. 

The  village  of  Shibaonaning  ("Killarney")  stands  upon  red  granite, 
which  also  fonns  the  bulk  of  George's  Island  in  front  of  it,  and  extends 
northward  from  it  for  a  distance  of  rather  more  than  a  mile.  The  same 
rock  appeal's  to  continue  north-eastwai-d  along  the  shore  as  far  as  the 
entrance  to  Collin's  Inlet.  Its  position  is  along  the  junction  of  the 
Laui'entian  with  the  Huroniun  series,  and  it  appears  to  belong  to  the 
latter  rather  than  the  former.  It  has  a  medium  texture,  and  is  composed 
of  reddish  feldspar  and  bluish-white  quartz,  with  a  little  hornblende, 
which,  however,  is  often  wanting.  Excepting  at  the  sides  it  has  a 
massive  homogeneout^  structui*e,  but  in  a  few  instances  a  single  reddish 
or  yellowish-green  shaly  streak,  an  inch  or  two  in  thickness,  was 
observed  running  in  a  north-easterly  direction,  with  a  dip  to  the  south- 
eastwai-d  of  about  50°.  Towai'ds  each  side,  the  "  grain"  of  the  rock 
begins  to  assume  a  sort  of  parallelism  or  a  gneissoid  structui-e.  This 
may  be  seen  at  about  a  mile  and  a^juarter  duo  north  of  the  centre  of  the 
village,  and  again  on  George's  Island,  opposite  to  the  eastern  boundary 
line  of  the  village-plot.  The  junction  of  the  granite  with  the  Huronian 
quartzite  and  hornblende  schists  occui's  at  the  south-side  of  a  rather 
elevated  rocky  island  in  a  cove  about  one  mile  north  of  the  western 
entrance  to  "  the  passage,"  on  the  north  side  of  which  the  village  is  built, 
On  tlie  north  east  point  of  George's  Island  the  granite  is  flanked  by  a 
stratified  rock  of  a  reddish-grey  color,  consisting  of  a  fine-grained 
crystalline  mixture  of  feldspar  and  quartz.  The  course  of  the  bedding, 
which  is  about  vertical,  and  which  runs  quite  straight,  is  S.  50°  W.  Some 
irregular  veins  of  white  opaque  quartz,  holding  occasional  specks  of 
iron  pyrites,  were  found  ninning  in  the  direction  of  the  stratification. 

A  dyke  of  fine-grained,  dark  greenish-grey  friable  diorite,  three  to  four 
feet  in  width,  cuts  the  granite  along  the  north  side  of  George's  Island, 
with  a  bearing  of  N.  70°  W.,  or  parallel  to  "  the  passage."  The  south 
wall,  from  which  the  dyke  has  crumbled  away,  is  remarkably  straight 
and  even.  The  nature  of  this  dyke  and  its  direction  suggest  the  proba- 
bility of  *'  the  passage"  itself  being  due  to  the  erosion  of  a  larger  parallel 
dyke.     The  beautiful  and  appropriate  name  Shibaonaning,  which  has 
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belonged  to  this  locality  from  time  immemorial,  means  "  the  place  of  the 
clear  passage"  (between  two  open  expanses  of  water ;)  and  it  is  to  be 
regretted  that  any  other  designation  should  be  given  to  its  postoflSice, 
especially  without  the  consent  of  the  inhabitants. 

On  the  west  side  of  the  township  of  Rutherford,  from  the  northern  TowniWp  of 

^  '  Rutherford. 

limit  of  the  granite,  already  described,  quartzites  and  hornblendic  schists 
hold  the  shore  as  far  as  Lamiromdieres'  Bay,  in  the  north-western  corner 
of  the  township.  A  blackish-green  massive  and  rather  coarsely  crystal- 
line hornblende-rock,  having  an  exceedingly  rough  or  iiTCgularly  pitted 
surface,  is  exposed  on  either  side  of  the  narrow  entrance  to  this  bay. 
Upon  the  slope  of  the  hill,  about  one  hundred  yai-ds  in  from  the  north  JJ^'**'**^ 
shore  of  the  bay,  at  a  point  about  half-a-mile  from  the  above  named 
narrows,  a  band  of  iinely-crystalline  limestone  occurs  among  the 
Huronian  rocks.  It  has  a  vertical  attitude,  and  runs  about  N.  70°  W.  at 
the  part  examined.  Its  total  thickness  is  about  seventy-five  feet,  of 
which  the  twenty-five  feet  along  the  northern  side  consists  of  a  single 
solid  band  of  nearly  white  finely-ciystalline  limestone,  clouded  with 
light  greenish  and  greyish  patches.  The  remaining  fifty  feet  is 
mixed  with  shaley  patches  of  hornblende,  together  with  a  little  shining 
granular  magnetic  iron  ore.  Adjoining  the  limestone  on  the  north  side 
is  a  band  only  a  few  feet  in  thickness,  of  dark  smoke-coloured  chert- 
rock,  ribboned  with  streaks  of  a  dull  red  colour.  It  breaks  easily  with 
a  fine  conchoidal  fi*acture,  and  appears  to  be  identical  with  a  rock  which 
was  used  by  the  "  mound  builders"  for  making  some  of  their  arrow- 
heads. This  is  followed,  to  the  north waixl,  by  a  dark-coloured  dioritic  chert  «nd 
conglomerate  in  which  the  pebbles  are  mostly  small  and  generally  rather  ^^^ 
widely  scattered,  and  further  on  by  a  very  dark,  grey,  soft,  massive- 
looking  micaceous  schist,  most  of  which  is  full  of  small  pebbles. 
Measured  from  the  limestone  band,  a  thickness  of  between  one  and  two 
hundred  feet  of  these  rocks  is  exposed. 

On  the  north  shore   of  Lamirondieres'  Bay,  a  few   hundred  yards  HomWende 

Fock* 

eastwaixl  from  the  outcrop  of  limestone  above  described,  are  two 
exposures  of  very  tough,  massive  hornblende  rock,  and  between  the  two 
anns  of  the  bay  is  a  more  fissile  variety,  interstratified  with  a  reddish- 
grey  quartzite,  which  also  overlies  the  mixed  rocks.  The  dip  is  here 
north-westward  at  an  angle  of  60°  to  70°,  and  the  senes  is  underlain  by 
granitoid  gneiss.  The  long  and  narrow,  but  elevated  peninsula  which 
runs  south-westwai-d  from  the  mainland  in  the  vicinity  of  Lamirondieres' 
Bay  to  within  two  or  three  miles  of  Heywood  Island,  consists  of  fine-  Qonrtdtt, 
grained  quartzite,  of  a  light-grey  to  a  milk-white  colour.     The  beds  vary 
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A'om  about  an  inch  to  m^ny  feet  in  thickness.  At  the  part  of  the 
peninsula  due  west  of  Shibaonaning  the  stnke  is  S.  85*^  W.,  and  the  dip 
southward  at  an  angle  of  80°,  but  at  its  extremity  it  is  S.  70°  W.,  with 
a  northward  dip  of  70°  to  80.°  Here,  some  of  the  beds  are  separated  by 
thin,  greenish,  slaty  partings.  Beds  of  fossiliferous,  grey  limestone, 
belonging  to  the  Trenton  formation,  here  lie  uncomformably  upon  the 
south wai*d  slope  of  the  surface  of  the  quai-tzite  at  the  water's  edge.  On 
the  east  side  of  the  peninsula,  about  three  miles  north-west  of  Shibaona- 
ning, a  promising  deposit  of  magnetic  iron  ore  occurs  in  these  quartsites. 
This  peninsula  points  towards  the  head  of  Sheguaenda  Bay,  on  the 
Grand  Manitoulin  Island.  In  my  report  for  1865  I  have  described  a 
ridge  of  fine-grained,  very  light-grey  Huronian  quartzite,  which  runs 
westward  into  the  island  from  the  head  of  this  bay. 


eehoUke 
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Geology  op  the  Country  northward  prom  Echo  Lake. 

While  I  was  making  an  examination  of  the  east  shore  of  Lake 
Superior,  I  had  instructed  Messrs.  Lount  and  Adams,  to  explore  the  region 
for  a  few  miles  around  the  head  of  Echo  Lake,  which  had  not  been  visited 
by  Mr.  Murray,  and  to  collect  specimens  of  the  rocks  which  they  might 
findj  They  traversed  it  in  various  directions  to  a  distance  of  about  six 
miles  to  the  north-east  and  five  to  the  north  of  the  head  of  the  lake. 
Judging  from  their  notes  and  the  specimens  collected,  as  well  as  from 
Mr.  Murray's  remarks,  a  dark  greenish-grey  crystalline  diorite  appears 
to  run  from  the  northern  side  of  the  township  of  McDonald  past  the 
south-east  side  of  Echo  Lake,  and  north waixi  as  far  as  Mr.  Lount  went. 
In  the  north-eastward  continuation  of  the  valley  of  Echo  Kivor  and 
Lake  were  found  dark-grey,  finely  crystalline,  slaty  felsite;  dark 
bluish-grey  or  smoke-coloured  argillaceous  slate,  and  rather  massive 
very  dark  greenish-grey  ribboned  felsite  slate,  with  even  planes  of 
bedding,  which  correspond  with  the  cleavage.  This  last  named  rock 
occurs  at  what  is  called  Stobies'  Slate  Location,  about  five  miles  north- 
east of  the  head  of  the  lake.  At  one  mile  and  a-half  north  of  the  most 
northern  bight  of  Echo  Lake,  the  rock  is  a  dark,  smokey-grey,  compact, 
silicious  slate,  with  Hmooth  conchoidal  fracture.  At  two  miles,  in  a 
straight  line  north-east  of  the  head  of  the  lake,  on  Stobies'  Location,  there 
is  a  vein  of  white  quartz  and  calcspar,  holding  copper  and  iron  pyintes, 
and  also  masses  of  somewhat  foliated,  highly  ciystalline,  magnetic  iron, 
any  piece  of  which  forms  a  natuml  magnet.  If  a  line  be  drawn  north- 
north-eastwaixl  from  the  limestone  point  on   the  north-west  shore  of 
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Echo  Lake,  through  Fairy  Lake,  for  a  distance  of  at  least  six  mileB,  it 
will  be  found  that  the  rocks  for  ten  miles  to  the  westward  of  it,  including 
part  of  the  valley  of  Garden  River,  as  fai*  as  they  are  yet  known, 
consist  mainly  of  different  vaneties  orHuronian  <][uai*tzites.  Around  the  Quartsitaf. 
northern  part  of  Fairy  Lake,  and  for  u  mile  or  two  to  the  north waixi, 
the  quartzite  is  rather  coai*s&-grained,  of  a  dark  colour,  and  has  the 
interstices  of  the  grains  filled  with  decomposing  feldspar.  Some 
varieties  are  of  a  reddish-grey  colour.  On  Gai*den  Eiver,  opposite  to 
" Jtfr.  McDonald's  Shanty,"  or  about  a  mile  and  a-half  north-west  of  the 
head  of  Fairy  Lake,  the  quartzite  is  tine-grained,  and  of  a  very  dark 
purple  colour,  with  surfaces  coated  by  pui*plish  hematite.  At  the 
"  Antimony  Mine,"  about  one  mile  west  of  Fairy  Lake,  a  vein  of  white  Antimonj. 
quartz  occurs  in  feisitic,  grey  quartzite.  This  vein  is  said  to  carry 
sulphide  of  antimony,  of  which  specimens  were  given  me  by  Captain 
Weeks.  At  the  "  Boulder  Mine,"  close  to  Gai'den  River,  or  between  two 
and  three  miles  west  of  Faiiy  Lake,  numerous  large  angular  masses  of 
white  quai'tz  and  calcspar,  carrying  a  good  deal  of  galena  with  iron  Oaiena. 
pyrites,  have  been  dug  up,  but  the  vein  from  which  they  had  been 
derived  has  not  yet  been  discovei*ed. 

Geology  op  the  Vicinitt  of  the  Victoria  Mine. 

The  above  mine,  which  was  opened  last  summer  for  the  fii*st  time,  is  victoru mint, 
situated  at  eight  miles  from  the  mouth  of  Gai-den  River,  on  a  bearing  a 
little  east  of  due  north.  A  new  road  leads  to  it  from  the  mouth  of  the 
river,  and  a  former  trail  from  the  north-east  bay  of  Little  Lake  George, 
both  of  which  fpllow  rather  sinuous  coui^ses,  at  a  distance  of  a  mile  or 
two  apart.  The  first  rock  observed  on  the  new  road  occura  at  a  distance 
of  about  five  and  a-half  miles  in  a  stmight  U^e  from  the  mouth  of  the 
river.  It  consists  of  a  light  reddish-grey,  rather  fine-grained  quartzite. 
A  mile  further  on,  a  glossy,  greenish,  chloritic,  or  soft  hornblendic  schist, 
was  met  with,  running,  apparently,  east  and  west.  At  about  seven 
miles  a  reddish  grey  quartzite,  resembling  the  first,  reappears.  Between 
this  point  and  the  mine,  a  fine-grained,  reddish-grey  granite  makes  its 
appearance.  On  the  old  or  western  trail,  at  distances  coiTCsponding 
with  those  on  the  other,  similar  quartzites  are  met  with,  having  also  a 
band  of  glossy  green  schist  between  them.  About  a  mile  and  a-half  west 
of  the  portion  of  the  tmil  intersected  by  the  latter  rock,  there  is  a  dark- 
green,  soft,  finely-crystalline,  glistening,  calcareous  mica-schist.  At 
about  three  miles  westward  of  the  s^me  part  of  the  trail,  a  bluish-green, 


212  OEOLOOICAL  8URVIY  OF  CANADA. 

somewhat  slaty  felsite^  with  a  rough,  non-crystalline  fracture,  occurs  a 
short  distance  west  of  a  light,  flesh-coloured  imperfect  gneiss,  which 
breaks  into  rhombohedral  pieces  with  smooth  surfaces,  due  to  a  thin 
coating  of  a  sofl,  non-calcai*eous  mineral.  A  mile  still  further  west,  or 
on  the  shore  of  a  second  Fairy  Lake,  there  was  met  with  a  dark-green 
calcareous  hornblende-rock,  containing  grains  of  iron  pyrites.  From 
the  brink  of  the  hills  overlooking  Little  Lake  Greorge,  for  a  distance  of 
moi'e  than  thi*ee  miles  northward  on  the  western  trail,  friable,  ash-grey, 
granular,  argillaceous  or  felsitic  quartzites  prevail.  In  two  places  they 
were  obseiTod  to  contain  numerous  small,  rounded  pebbles  of  white 
quartz.  They  usually  weather  to  a  bluish-grey  colour.  The  general 
mn  of  these  rocks  is  west  of  north.  At  one  place,  about  two  miles  and 
a-half  from  Little  Lake  George,  a  compact,  slightly  calcareous  olive- 
grey,  somewhat  slaty  felsite,  occurs. 

Akin  eopp«r  The  Bankin  Copper  Mine  is  situated  near  Eoot  Biver,  at  a  distance  of 
two  or  three  miles  north-westwai-d  from  its  mouth.  The  ore  is  the 
yellow  sulphide,  disseminated  in  a  vein  of  white  quartz,  and  between  the 
laminsB  of  a  soft  chloritic  schist,  in  which  the  vein  occurs.  The  other 
rocks  of  the  vicinity  are  slate  conglomerate,  more  or  less  thickly 
studded  with  pebbles  of  all  sizes,  chiefly  of  light-roddish  granite, 
massive,  dark,  gi'oonish-grey,  argillaceous  slate,  and  a  coai'se  cryBtalline, 
very  dark-green  hornblende-rock,  with  scales  of  mica. 

»ni*«'  On  the  east  side  of  the  Victoria  Mine  there  is  a  great  volume  of 

close-grained,  reddish-grey,  binary  granite.  Against  the  west  side  of 
this  granitic  belt  are,  first,  a  few  feet  of  soft,  glossy  green  schist,  dipping 
S.  65°  W.,  (ast  )  <  80°,  followed  by  a  yellow-weathering  band,  about  nine 
feet  thick,  of  a  tough,  green,  dioritic  rock,  some  of  which  approaches  the 
character  of  an  amygdaloid.  This  is  followed  by  thirty-six  feet  of  soil, 
glossy-surfaced  green  schist,  which  cleaves  in  all  directions,  so  that  it  is 
difficult  to  break  out  a  Sand-specimen.  Galena,  in  strings,  small 
bunches  and  grains,  is  disseminated  throughout  the  whole  of  this  band, 
but  is  chiefly  concentrated  in  a  vein,  five  feet  from  the  east  or  foot-wall, 
and  a  smaller  one,  eight  feet  from  the  western  or  hanging  wall.  On 
each  of  these  veins  a  shaft  had  been  sunk  to  a  depth  of  fifteen  feet.  The 
eastern  vein  consists  of  solid  galena,  with  some  dark-coloured  blende, 
and  a  little  copper  and  iron  pyrites.  In  the  galena,  and  accompanying 
it,  are  parallel  and  ti*ansverse  streaks  of  quartz,  made  up  of  opaque 
white  crystals,  projecting  from  the  walls  into  empty  druses  along  their 
centres.  The  galena  lode  is  only  three  inches  thick  at  the  surface,  but 
Ht  the  depth  of  fifteen  feet  it  had  widened  to  nineteen  inches.    Its  underlie 


RBPORT  BT  ROBERT  BELL.  213 

is  westward,  parallol  to  the  walls  of  the  slaty  band  in  which  it  is 
contained,  and  at  the  rate  of  one  in  five  from  the  pei'pendicular.  The 
western  vein  is  ten  inches  wide,  and  interlarainated  with  white  quartz, 
but  over  half  of  its  mass  is  galena,  with  blende  and  a  little  copper  and 
iron  pyrites.  Adjoining  the  slaty  band  on  the  west,  or  forming  its 
hanging  wall,  are,  fii'st,  four  or  five  feet  of  reddish-grey,  hard,  silicions 
felsite,  mottled  by  broken  and  lenticular  fragments  of  green  schist, 
followed  by  quartsiferous  felsite,  which  resembles  somewhat  the  fine- 
grained granite  east  of  the  mine,  but  has  a  smoother  fracture.  Alon^ 
the  east  side  of  a  brook,  which  flows  southwaixi,  at  a  distance  of  two  or 
three  hundred  yards  west  of  the  mine,  there  is  a  band  of  dark-green, 
rather  coarsely-crystalline,  hornblende-rock,  of  which  a  thickness  of 
thii-ty  or  forty  feet  is  exposed.  It  runs  in  a  northerly  course,  and  is 
flanked  to  the  west  by  a  fine-grained,  light-reddish  or  pinkish-grey 
granite.  Dr.  Hai'rington  has  assayed  three  samples  of  the  ore  from  the  A«V8<rfg«i«» 
Victoria  Mine.  The  first  was  taken  from  the  ore  pile,  and  it  is  not 
cei-tain  which  of  the  two  veins  it  came  from,  but  it  piobably  belonged  to 
the  eastern.  The  galena,  which  was  rather  coarsely  crystalline,  with 
cm'ved  cleavage  planes,  was  separated  from  the  blende  and  copper  pyrites 
which  accompanied  it,  and  found  to  yield  lOS^STS  ounces  of  silver  ffiiver. 
to  the  ton,  of  2,000  pounds.  The  second  sample  wa»  broken  by  myself 
from  the  east  vein  at  the  bottom  of  the  shaft,  and  consisted  of 
mixed  coarse  and  fine-grained  galena,  with  a  small  quantity  of  other 
sulphides  and  some  earthy  matter.  The  sample — after  cinishing  these 
constitutents  all  together — gave,  at  a  rate  of  12-3959  ounces  of  silver  to 
every  2,000  pounds.  The  third  sample  was  broken,  also  by  myself,  from 
the  western  vein  at  the  sui-face.  It  consisted  of  galena  and  other 
sulphides,  mixed  with  a  good  deal  of  stony  matter.  The  assay  of  a 
portion,  representing  an  average  of  the  whole  sample,  showed  silver  at 
the  rate  of  21875  ounces  to  every  2,000  pounds  of  the  mass. 

Geology  of  the  East  Shore  op  Lake  Superior  from  Batchawana 

Bay  to  Michipicoten  Eiver. 

The  point  between  Batchawana  and  Pancake  Bays  is  comparatively  Eastshonof 
low  and  tolerably  level.    It  appeal's  to  be  underlain  by  sandstone,  but  the       *  "!*"<»• 
rock  is  almost  everywhere  covered  by  a  deep  sandy  soil.     The  whole  of 
the  promontory  of  Namainse  (Little  Sturgeon)  is  occupied  by  rocks  of 
the  Nipigon  or  "  Upper  copper-bearing"  series.    They  consist  principally  ^ipigon 
of  a  gi*eat  variety  of  amygdaloids,  volcanic  tufas,  felsites,  cherts,  crystal- 
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line   diorites,  Handstones    and   coai'se    conglomerates.     On    the   north- 
western side  of  the  peninsula,  the  btrike  is  nearly  south,  while  on  the 
south  side,  behind  Pancake  Bay,  it  is  about  south-east,  the  whole  mass 
having  curved  round  with  a  general  dip  toward  the   lake.      Parallel 
bands  of  the  same  class  of  rocks  form  reefs  and  islets  in  the  lake  for 
half  a -mile   beyond  the  south-western   extremity  of  the   promontory. 
Fix)m  the  outermost  of  these  bands,  the  breadth  of  the  seiies  in  a  north- 
easterly direction  at  right  angles  to  the  strike,  appears  to  be  at  least  six 
miles,  and  it  may  be  seven  and  a-half     With  the  exception  of  some  local 
irregularities  of  little  consequence,  the  dip  is  pretty  uniform,  and  would 
probably  average  upwai-ds  of  forty-five  degrees.     But  supposing  it  not 
to  exceed  this  inclination,  and  taking  the  breadth  at  only  six  miles,  the 
thickness  of  these  strata  would  be  22,400  feet.     The  coarse  conglomerate 
bands  form  one  of  the  most  striking  features  in  the  series.     Between 
the  little  islands,  eight  miles  southwaixl  of  Point  aux  Mines,  and  a  cove 
three  miles  south  of  the  same  point,  five  of  these  bands  occur  among  the 
amygdaloids,  tufas  and  diorites.    They  measure  respectively,  in  descend- 
ing order,  about  260,  eighty-five,  seventy,  eighty  and  450  feet.   In  the  last 
named  thickness,  two  short  intervals  of  concealment  are  included.     From 
the  large  size  of  the  masses  which  constitute  the  bulk  of  these  beds,  they 
may  properly  be  callcnl  Ix^uldef-conglomcratos.     The  bouldei's  are  closely 
crowded  in   a  sandy  matrix,  and    all  sizes   are    mixed   together.     The 
largest  one  which  1  measured  was  three  feet  eight  inches  in  diameter, 
but  comparatively  few  approach  this  size,  the  majority  being  under  one 
foot.     Nearly  all   of  them  are  well  rounded  and  smooth,  and   far   the 
greater   number   consist  of  a  dull-reddish  granite  and  of  greenish  and 
greyish,  moie  or    loss   crystalline  schists,  like   those  of  the    Huronian 
series,  but   in   addition  to  these,  are  a  few  small  ones,  of  white  quartz, 
amygdaloid,  and  occasionally  a  larger  one  of  gneiss.     On  some  of  the 
latter  1  observed   small   grooves  like   glacial  strite,  but  they  were  not 
well    marked.     The   ma»   is   generally  cemented    together   sufficiently 
firmly    to    break    with   a   straight   fracture    in    any   direction,  through 
pebbles  and  matrix  alike.     The  dip  throughout  the  whole  of  the  above 
five  miles  of  coast,  averages  about  S.  80^  W.  <  45°.     At  the  northwaixl 
termination  of  this  stretch  of  the  shore,  several  dykes  of  trap  cut  the 
amygdaloids,  etc.     Two  of  these  were  observed  to  run  about  east-north- 
east and  east-south-east  respectively. 

Overlooking  the  little  bay  three  miles  south-south-east  of  the  extremity 
of  Point  aux  Mines,  and  rising  abruptly  from  the  e<lgc  of  the  water,  is  a 
liill  about  400  feet  high,  of  reddish  granite,  which,  although  apparently 
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massive  on  the  laTge  scale,  is  f\ill  of  iiregular  joints.  The  foot  of  this 
hill  divides  the  bay  into  two  coves.  On  the  south  side  of  the  southern  Fiaotor 
cove,  a  bluish-grey,  finely-arenaceous  flagstone  and  shale  occurs,  in 
perfectly  even  and  straight  beds,  dipping  N.  30^  W.  <  20°.  The* 
lowermost  twenty-five  feet  of  the  exposure  includes  three  thick  beds 
of  bluish  shale.  These  strata  are  followed  by  a  bed  of  greyish  sand- 
stone (showing  diagonal  stratification)  eighteen  inches  thick,  which  is  fbll 
of  angular  pieces  of  granite  and  white  quai-tz  of  the  size  of  beech  nuts. 
This  is  followed  by  about  fifteen  feet  more  of  shale,  which  is  bright 
greenish-blue  at  the  bottom,  but  brownish  towai-ds  the  top.  The  surfaces 
of  the  flaggy  beds  are  often  covered  with  scales  of  mica,  and  some  of 
them  show  fine  examples  of  small  ripple  marks.  On  the  opposite  side 
of  this  cove  the  dip  is  south-westward,  and  the  angle  gradually  increases 
in  appi'oaching  the  foot  of  the  granite  hill,  at  which  it  is  very  high,  and 
the  strata  much  disturbed.  In  the  cove,  on  the  north  side  of  the  hill,  are 
similar  flaggy,  argillaceous,  fine-grained,  soft  sandstones  with  much  shale, 
some  of  which  is  red,  but  most  of  it  is  of  a  chocolate  colour.  One  layer 
of  the  latter  is  full  of  concentric  concretions,  which  only  diflfer  from  the 
rest  of  the  shale  in  being  more  indurated.  The  stratification  is  some- 
what undulating,  but  the  total  section  exposed  in  this  cove  may  be  about 
seventy  feet.  The  relation  of  these  rocks,  which  appear  to  be  totally 
devoid  of  fossils,  to  the  gi-eat  series  which  forms  the  Namainse  promon- 
tory was  not  determined,  as  they  were  not  found  in  contact,  but  they 
probably  belong  to  a  higher  unconfonnable  group.  A  bed  of  coarse 
conglomerate,  like  the  bands  above  described,  was  seen  in  the  bottom  of 
the  water  opposite  the  foot  of  the  granite  hill. 

A  small  section  of  similar  shales  and  argillaceous  sandstone  occuins  in 
the  bottom  of  the  next  cove  to  the  northwai-d,  but  with  the  exception  of 
Uiis,  the  shore  for  the  next  two  miles,  or  to  within  a  mile  of  the 
extremity  of  Pointe  aux  Mines,  consists  o.'  a  fine-grained,  red  granite,  onmite 
and  a  very  dark  greenish  trap  or  diorite.  They  are  mingled  in  a  *"®'**** 
confused  manner.  Generally  the  granite  is  present  in  greater  quantity 
than  the  trap,  but  in  some  places  the  latter  prevails.  Occasionally  the 
two  rooks  are  broken  down  to  the  size  of  angular  boulders  and  mixed 
together  into  a  huge  broccia.  When  they  occur  separately  the  masses 
of  each  kind  are  rudely  parallel  to  each  other,  as  if  numerous  great  dykes 
of  the  trap  cut  the  granite  parallel  to  each  other  and  close  together,  or  as 
if  the  two  i*ocks  were  intereti'atified .  The  course  of  this  arrangement 
is  neai'ly  north  and  south,  especially  towards  Pointe  aux  Mines,  and 
the  inclination   eastwai*d,  at  high  angles   to  the  horizon.     Under  the 
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microscope  the  granite  is  seen  to  consist  of  equal  quantities  of  cx)loarle88 
transparent  quartz  and  light-red  crystalline  feldspar,  with  a  few  specks 
of  dark  mica. 

.  Around  the  south  shore  of  the  bay,  on  the  south  side  of  Pointe  aux 
Mines,  these  rocks  have  merged  into  mica  schist,  iiinning  north-eastward, 
and  having  incorporated  with  it  a  good  deal  of  granite,  in  the  form  of 
more  or  less  regular  veins.  At  the  point  on  the  south  side  of  this  bay  a 
shaft  was  sunk  some  yeai's  ago  on  one  of  these  veins,  the  layers  and 
scales  of  beautiful  yellow  mica  which  it  contained  having,  apparently, 
been  mistaken  for  copper  ore.  In  the  material  which  had  been  thrown 
oat  of  the  shaft  I  could  not  detect  a  trace  of  any  kind  of  metallic  ore. 
The  arrangement  of  the  constitutents  of  the  granite  here  prove  it  to  be 
a  true  veinstone.  Along  the  south  side  of  Pointe  aux  Mines,  the  rock  is 
a  dark  greenish-grey,  hornblendic,  mica-schist,  much  mixed  with  twisted 
layers  and  lenticular  patches  of  granular  quartzite,  and  of  granite,  which 
is  usually  fine-grained.  The  ran  is  S.  45°  W.,  and  the  dip  in  most  parts 
nearly  90°,  but  always  to  the  south-east. 

On  the  extremity  of  Pointe  aux  Mines,  the  same  kind  of  mica  schist 
is  cut  by  great  masses  of  nearly  white  gi'anite,  which  is  usually  very 
coai'se-grained,  with  a  banded  arrangement  of  the  crystallization,  such 
as  obtains  in  ordinary  veins.  Their  general  course  is  about  east,  but 
many  of  them,  although  large,  do  not  run  far. 

Immediately  on  i*ounding  Pointe  aux  Mine^  the  thick  beds  of  tufa, 
amygdaloid,  etc.,  like  those  of  Namainse,  reappear  with  nearly  the  same 
dip  (westward  <  45°)  as  where  they  were  last  seen,  throe  miles  to  the 
south.  About  a  mile  north-eastward  of  the  extremity  of  the  point,  three 
dykes  of  basalt,  all  close  together,  and  nearly  parallel,  come  out  upon  the 
beach.  They  underlie  to  the  northeast  at  an  angle  of  30°  or  40°  fi-om 
the  perpendicular,  and  their  columns  are  at  right  angles  to  the  walls. 
Pointe  Brul6  (one  of  several  points  of  the  same  name  met  with  around 
Lake  Superior)  is  about  th:-ee  miles  north  of  Point  au:fii!^£ines.  About 
the  middle  of  Mica  Bay,  which  lies  between  the  two  points,  some  beds  of 
grey  argillaceous  flagstones,  like  those  above  described,  are  met  with, 
dipping  north-westwai*d  at  an  angle  of  about  20°.  A  band  of  calcareous 
grey  gneiss  forms  the  small  point  a^juarter  of  a  mile  south  of  the  brook 
falling  into  this  bay.  It  stands  in  a  vertical  attitude,  and  may  be  traced 
as  a  ridge  running  up  the  side  of  the  burnt  hill  which  rises  above  the  bay. 

Pointe  BiTil^,  on  the  north  side  of  Mica  Bay,  is  a  bold  capo,  about  600 
feet  high,  consisting  of  granite  with  patches  of  mica  schist,  which 
although  apparently  isolated  from  each  other,  all  strike  S.S.W.  The 
mass  is  cut  by  some  great  dykes  of  trap,  running  a  little  south  of  west^ 
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and  underlying  to  the  north  at  angles  not  far  from  the  perpendicular. 

These  dykes  ai*e  deeply  weathered  out,  so  that  the  tops  of  trees  of  the  Excav»t«i 

ordinaiy  size,  growing  in  the  bottoms  of  the  gorges  thus  left,  do  not 

reach  the  surface   of  the  granite  on  either  side.     From  Pointe  Brul6 

northwaixl   to  the  Montreal  Eiver,  the  granite   forms  a  high,  rugged 

ridge,  imnning  parallel  to  the  shore.     At  three  miles  there  is  a  point  at 

which  the  granite  is  cut  by  three  trap  dykes  from  fifty  to  one  hundi'ed 

feet  thick,  all  running  a  little  south  of  west,  and  underlying  to  the  north 

at  angles  of  from  10°  to  20°  from  the  perpendicular.     The  next  point, 

nearly  a  mile  further  north,  is  faced  by  a  dyke  of  trap,  running  paitillel 

with  the  shore,  in  which   masses  of  the  granite  are  incorporated.    The 

point  projecting  into  the  lake  on  the  south  side  of  the  mouth  of  the 

Montreal  River  consists  of  a  ma-^s  of  nearly  black,  compact  trap,  resting  Montwd  River. 

on  the  granite,  with  an  inclination  to  the  northward  of  60°.    The  granite 

forming  the  high  rklge  between  Pointe  Brul^  and  the  Montreal  Biver  is 

of  a  very  mixed  chaiticter.     The  suiface  is  rugged  and  "  hummocky"  on  Rugged  granite 

a  large  scale.     No  regular  joints,  such   as  often    break  gi*anite   into 

rectangular   blocks,  are  to  be  found ;    but  it  is   much  divided  in  aH 

directions  by  irregular  cracks,4ind  has  a  very  dry  or  harsh  appearance. 

Portions  of  every  degree  of  texttu*e,  colour  and  composition,  are  mixed 

confusedly  together,  yet  none  was  observed  of  a  handsome  shade  for 

ornamental  building.     Large   sound    blocks   could  not   apparently  be 

obtained  from  any  part  of  it    It  is,  likewise,  all   much  mixed  and 

divided  by  dykes  of  close-grained  blackish  trap. 

The  granite  on  both  sides  of  the  Montreal  River  becomes  gneissoid  in 
spots.  In  some  parts  of  it  a  gneissoid  appearance  results  from  the 
occurrence  of  parallel  veins  of  diflferent  texture  lying  close  together.  A 
resemblance  to  gneiss  is  also  produced  locally,  by  short,  thin,  twisted 
bands,  or  mere  partings  of  white  quartz  with  black  mica.  But  in  the 
vicinity  of  this  river  the  graniie  becomes  gradually  replaced,  both  on 
the  coast  and  in  'le  interior,  by  tme  gneiss.  The  country,  for  ten  miles  oneiifc 
to  the  north-east  of  the  mouth  of  the  Montreal  River,  was  found  to 
consist  of  gneiss  and  granite  like  those  of  the  coast,  together  with  some 
micaceous  and  silicious  schists.  Between  the  Montreal  and  Agiwa 
Bivei's  the  i-ocks  of  the  coast  consist  of  Laurentian  gneiss,  having  a 
general  noi*th-eastward  strike,  mixed  with  a  good  deal  of  granite,  and  cut 
by  numerous  dykes  of  trap. 

I  examined  the  countiy  for  a  distance  of  about  sixteen  miles  inland 
in  a  north-easterly  direction  fix>m  the  mouth  of  the  Agiwa  River,  and  ^^  m^^ 
found  nothing  but  Laurentian  gneiss,  cut  by  a  few  dykes  of  trap.    The 
prevailing  dip  of  the  gneiss  is  north-eastward. 
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From  the  Agiwa  to  the  Rivi^e  Charon,  the  shore  ifl  occupied  by  gneiss, 
of  which  the  dip  is  generally  north-westward  at  high  angles,  bat 
towards  the  latter  stream  it  becomes  about  west,  at  an  angle  of  30^. 
Fix>m  the  Charon  to  a  point  which  bears  north-east  of  the  northern 
extremity  of  the  Lizainl  Islands,  a  distance  of  three  or  four  miles,  the 
rock  consists  of  a  massive,  even  and  rather  finely-grained,  grey  granite, 
with  a  slight  tinge  of  pink.  Between  the  Agiwa  River  and  this  point, 
both  the  gneiss  and  granite  are  cut  by  numerous  large  dykes  of  dark- 
coloured,  close-gi*ained  trap,  one  of  which  was  obt*ei*ved  to  be  out  by 
another  of  a  similar  character.  Their  prevailing  course  is  north-eaatr 
ward,  but  some  of  them  run  nearly  north,  and  others  nearly  east 
Similar  large  dykes,  with  corresponding  beaiings  in  most  cases,  were 
observed  frequently  all  the  way  to  Michipicoten. 

oopodto  Leach  Leaving  the  granite,  and  proceeding  north-westwaixl  for  seven  or 
eight  miles,  or  to  within  about  a  mile  of  the  high  cape  north  of  Leach 
Island,  dark-coloured,  micaceous  and  horn  blend  ic  gneiss  was  found  to 
hold  the  shore  all  the  way.  Its  general  strike  is  west,  becoming  west- 
north  west  towaixls  the  end  of  the  above  distance,  and  *the  dip  north- 
ward, at  angles  which  are  usually  over  i^5^.  In  some  places,  beds  or 
veins  of  crystalline  red  feldspar  run  with  the  stratification.  Around 
this  cape,  and  thence  to  the  bay  on  the  south  side  of  Cape  Gargantua, 
*  the  gneiss  is  much  disturbed  and  mixed  with  masses  of  granite  of  all 
textures,  from  very  coarse  to  very  fine,  and  comprising  vai'ious  shades 
of  red  and  grey. 

On  the  shore  due  north  of  Leach  Island,  are  several  patches  of  a  red, 
shaly,  volcanic  breccia,  resting  upon  the  gneiss,  and  dipping  southward 
and  westwai-d  at  angles  of  20°  to  30°.    The  outermost  part  of  Cape 

OqM  GaivMitiiA.  Gargantua  consists  oi  a  variety  of  amygdaloids  and  tufas,  with  some 
sandstone  and  conglomerate  layera  and  a  few  thin,  cherty  beds;  all 
dipping  south-westward,  or  into  the  lake,  at  an  angle  of  about  60°. 

From  the  north  side  of  this  cape  to  the  south  side  of  Cap  Choyy^ 
the  rocks  consist  of  red  and  grey  gneiss  and  dark,  hornblendic  mica- 
schist,  which  is  usually  mixed  with  coarse  red  granite,  often  to  the 
extent  of  moi*e  than  half  the  mass.  About  Cape  Gai*gantua  the  strikes 
are,  locally,  in  many  different  directions,  but  at  two  or  three  miles 
northward  the  run  becomes  more  regulai*,  and  is  S.  75°  E.  Fi'om  this 
point  to  the  commencement  of  the  gravel  beach  on  the  bay  on  the  souih 
side  of  Cap  Choyy6,  the  strike  gradually  changes,  till  it  has  become  S.  46° 
E.  at  the  last  named  place. 

0ipCho77«.  With  the  exception  of  a  low  patch  of  thinly-bedded,  red  and  gi*ey  sand* 

stone  at  its  north-west  extremity,  Cap  Uhoyy^  is  composed  of  Huronian 
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rocks.  They  consist  of  glossy  green  mica  and  hornblende  schists, 
yellowish-grey,  slaty  quailzite,  massive,  crystalline,  green  diorite.  On 
the  south  side  the  strike  is  S.  60**  E. ;  on  the  west,  S.  30°  B. ;  while  on 
the  north  side  it  is  from  S.  20°  lo  15°  E.,  with  an  eastwai-d  dip  of  70°  to 
80°.  In  the  high  hill  overlooking  the  cove  on  the  north  side  of  the  cape, 
the  rocks  are  rather  coarsely  crystalline,  dark-gi'een  diorite,  but  at  the 
cove  itself,  they  consist  of  green  dioritic  schist,  soft,  calcareous,  grey 
mica-schist,  and  brittle  reddish-yellow  silicious  or  cherty  schists.  The 
latter  are  divided  by  calcareous  and  ochrey  partings,  into  small  angular 
pieces.  Northward  fi*om  this  cove,  a  red  granite  of  medium  teztoi'e  is 
exposed  more  or  less  continuously  for  some  distance  near  the  water's 
edge,  from  which  circumstance  this  part  of  the  shore  has  received  the 
name  of  Les  Eoches  Eouges.  The  granite,  which  is  much  mixed  irregu-  hm  Rodm 
lai'ly  with  patches  and  large  masses  of  a  brittle,  slaty  dionte,  with  which 
it  is  associated,  does  not  extend  more  than  one  quarter  of  a  mile  noi*th  of 
La  Bosseau  Eouge,  where  it  passes  under  the  water  of  the  lake,  and  is 
replaced  by  green,  slaty  diorite,  which  continues  to  Rivifere  de  la  Vieille, 
forming  a  perpendicular  cliff  in  one  place  about  600  feet  in  height.  At 
the  base  of  this  cliff,  a  little  islet  of  the  red  granite,  cut  by  a  small 
dyke  of  compact,  dark-green  trap,  rises  out  of  the  water.  Some  of  the 
slaty  diorite  has  glossy  surfaces  on  fracture ;  but  most  of  it  is  dull  or 
earthy.  Much  of  it  has  a  twisted  structure  and  a  very  irregular  surface. 
Parts  of  it  arc  full  of  reticulating  sti'ings  of  calcspar  and  quartz.  In 
some  places  there  are  irregularly  lenticulai*  cui'ving  veins  of  calcspar  and 
milk-white  quartz,  from  one  foot  to  three  feet  wide.  Ii'on  pyrites  was 
the  only  other  mineml  which  I  found  in  these  veins,  but  I  was  informed 
that  copper  ore  had  also  been  detected  in  one  of  them.  Near  Ro&sseau 
Bouge  the  strike  of  the  diorite  is  north-westward,  but  towards  Riviere  de  viemef  *****^  • 
la  Vieille  it  appeal's  to  cui-ve  round  with  the  shore  till  it  becomes  north- 
eastward, in  which  direction  it  seems  to  be  continued  in  a  range  of  hills 
running  into  the  country.  Between  the  last  mentioned  stream  and  Burnt 
Point  Harbour,  the  rock  is  a  massive,  medium-grained  granite,  most  of 
which  is  reddish,  but  some  of  it  is  o^  a  grey  colour.  Two.  small  trap 
dykes  were  observed  to  cut  it  in  an  east-north-easterly  course. 

On  the  west  side  of  Bui-nt  Harbour,  the  rocks  obsei'ved  consist  of  slaty  Burnt  H»rt>oiir. 
diorite  with  an  earthy  fracture,  and  a  massive,  coarse,  ciystalline,  green 
variety  of  diorite.  At  the  west  side  of  the  entrance  to  this  harbour, 
there  is  a  soft,  probably,  magnesian  rock,  part  of  which  is  grey  and  very 
calcareous,  approaching  the  character  of  limestone ;  while  another 
portion  is  greenish  and  of  a  dioritic  appearance.  Spots  of  copper  pyntes  Copper  pjiitm, 
with  green  carbonate  of  copper  occui*  in  these  i*ocks.    The  exti'emity  of 


220  OSOLOOICAL  BCVTEY  OF  CAITADA. 

Burnt  Point  is  formed  of  maaBive,  green  dioritic  siate,  which  oontinnes 
northward  almoet  to  the  moath  of  the  Michipicoten  River,  where  the 
rocks  consist  of  dark-coloured  homblendic  mica-^hist. 

The  rocks  of  Gros  Cap,  three  or  four  miles  we^t  of  the  month  of  the 
Michipicoten  River,  appear  to  be  mostly  greyish,  slaty  diorite.  interstrati- 
fied  in  thick  beds  with  a  reddish,  silicioos  rock,  all  having  a  genera] 
strike  to  the  north-eastward  on  the  eastern  side  and  north-westward  on 
the  western.  Two  exposures  of  hematite  occur  on  the  soathem  part  of 
the  cape.  At  the  first  of  these  is  fifteen  or  twenty  feet  of  very  impure, 
purplish-rod  hematite,  inten^tratified  with  thin,drasy.  grey,  silieioos  beds. 
The  band  dips  S.  30**  W.,  <  70**.  The  second  exposure  is  near  the 
soath-west  extremity  of  the  cape.  Here  the  deposit,  which  was  worked 
to  some  extent  a  few  years  ago,  consists  of  about  twenty  feet  of  thin  and 
very  distinct  and  regular  ferruginous  beds.  The  best  layers  appear  to 
be  a  sufficiently  rich  iron  ore;  but  it  is  questionable  whether  the  earthy 
beds  do  not  form  too  large  a  proportion  to  make  it  profitable  to  mine  the 
whole  mass  in  order  to  obtain  them. 

Socktcf  Ont  At  the  pr)int  two  miles  west  of  Gros  Cap,  the  rock  is  a  soft,  green, 

dioritic  slate,  finely  ribboned  with  wavy  lines.  It  holds  layers  and 
lenticular  patches  of  felsite,  and  also  rounded  pebbles  of  reddish  granite; 
the  largest  of  which  would  measure  nine  inches  in  diameter.  A  small 
boulder  of  a  fine  quartz  conglomerate  was  also  observed  amongst  the 
others.  The  strike  is  N.  80**  W.,  and  S.  80''  E.  A  trap  dyke,  over  fifty 
feet  in  width,  hero  cuts  these  rocks  in  a  north  and  south  direction.     It  is 

Y^tm,  ^^^  transversely  by  short  veins  of  white  quartz,  holding  iron  and  copper 

pyrite,  specular  iron,  calcspar,  chlorite  and  crystalline  epidote. 

At  a  point  three-quarters  of  a  mile  west  of  the  last,  or  nearly  eleven 

Omito.  miles  from  the  mouth  of  the  Michipicoten    River,  a  light-red  granite 

begins ;  its  junction  with  the  slaty  rocks  to  the  east,  running  inland, 
apparently  in  a  north-easterly  direction.  The  granite  is  of  a  medium 
texture,  and  has  incorporated  in  it,  near  its  eastern  boundary,  bands  of 
greenish-grey  hornblende  sc"hist,  running  N.  20°  W.,  with  a  westward  dip 
of  about  45°. 

B0MintoPtfry       This  was  the  most  westerly  point  which  I  could  i-each  in  the  time  at 

my  disposal.  After  returning  to  Parry  Sound  the  remainder  of  the 
season  which  was  devoted  to  field-work  was  spent  in  tracing  the  ciystal- 
line  limestones  from  Georgian  Bay  to  Lake  Nipissing.  An  account  of 
these  rocks  has  been  given  in  a  previous  part  of  this  report. 


Soood. 
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(From  the  Proceedings  qfthe  American  Inttitute  qf  Mining  Engineers^  Vol.  V.) 


The  deposit  of  i-ock-salt  which  is  known  to  exist  along  the  eastern 
shore  of  Lake  Huron,  in  the  Province  of  Ontario,  has  lately  been  more 
completely  explored  than  before,  by  a  boring  with  a  diamond  drill,  put 
down  by  Henry  Attrill,  Esq.,  of  New  York  City,  and  the  results 
obtained  are  so  important  in  every  way  that  I  make  no  apology  for 
presenting  them  to  the  Institute  of  Mining  Engineers.  I  may  be 
permitted  to  preface  an  account  of  this  remai*kable  exploration,  and  of 
its  results,  with  a  histoncal  sketch  of  the  discovery  and  development  of 
this  salt  region. 

It  i^as  in  December,  1865,  that  a  borinf?  was  beccun  near  the  town  of  Diaooreryof  nu 
Goderich,  in  the  hope  of  finding  petroleum.  In  this  the  adventurers 
were  disappointed,  but,  after  passing  through  about  800  feet  of  lime- 
stone,  they  encountered  a  series  of  variegated  mai*ls,  in  which,  at  a  depth 
of  964  feet  from  the  surface,  a  bed  of  i*ock  salt,  thirty  feet  in  thickness 
was  met  with  in  May,  1866.  The  boring  was  carried  to  a  depth  of 
1,010  feet,  ending  in  hard  rock,  and  yielded,  by  pumping,  a  very  pure 
saturated  bnne  when  examined  by  me  in  August  of  the  same  year.  In 
the  report  of  the  Geological  Survey  of  Canada  for  1863-66,  published 
early  in  1867, 1  described  this  salt-well,  with  many  geological  details, 
and  gave  an  analysis  of  the  brine. 

In  the  next  three  years  a  considerable  number  of  wells  was  sunk  in  Furthw 
and  around  Goderich,  and  numerous  trials  were  made  in  various  other  "p*™*™™* 
parts  of  the  region.    Salt  was  found  at  Kincai*dine,  thirty  miles  north- 
north-eubi  from  Goderich,  at  a  depth  of  about  900  feet,  and  also  at 
Clinton,  thirteen  miles  south-east,  at  1,180  feet.    SeCQrds  of  these  wells, 
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oo^  with  analjBee  of  the  brine  from  them,  were  given  by  myself  in  a 
Bubsequent  Report  of  the  Geological  Survey,  1866-69,  pobiit(hed  in  1870^ 
(pp.  211-244.)  together  with  aceounte  of  various  unsuccessful  borings  in 
the  neighbourhood,  analyses  of  the  brines  from  the  various  wells 
(including  one  analysis  by  Dr.  Goessmann,)  with  many  details  of  the 
salt  manufacture  at  Goderich,  at  Syracuse,  New  York,  and  at  Saginaw, 
Michigan.  The  geological  character  of  the  r^ion  was  there  discussed  at 
length,  and  it  was  shown  that  the  salt  here  occurs  in  the  Onondaga  or 
Salina  formation,  which  is  also  the  source  of  the  Syracuse,  though  not 
of  the  Saginaw  brines. 

Since  that  date  some  further  discoveries  have  been  nuuie  in  this 
region.  At  Eingstone's  Mills,  in  Warwick,  about  fifty  miles  a  little 
west  of  south  from  Goderich,  a  boring,  begun  for  oil,  in  the  black  shale 
at  the  summit  of  the  Hamilton  formation,  was  carried  down  1,200  feet, 
when  salt  was  met  with.  This  was  found,  alternating  with  marls  and 
harder  beds,  for  130  feet,  beneath  which  seventy  feet  of  hard  rock  were 
penetrated,  making  1,400  feet  in  all.  Pi*om  this  well  a  very  pure  and 
saturated  brine  was  raised,  which  was  analyzed  by  me,  and  the  boring 
described,  in  1870. 
oiJ.  L.        The  observations  from  that  date  to  the  end  of  1874  are  to  be  found  in 

, ^  1870  to 

W74, '  the  report  of  Mr.  J.  Lionel  Smith  to  the  Director  of  the  Geological 

Survey  of  Canada,  dated  November,  1874,  and  published  in  1876.     Hock- 
salt  had  been  found  at  Port  Frank,  in  Bosanquet,  a  little  to  the  north  of 
Warwick,  and  also,  at  a  depth  of  1,100  feet  in  an  oil  well  in  the  Township  of 
Dawn,  south  of  Enniskillen.     Another  well  had  been  sunk  at  Kinciurdine 
to  a  depth  of  1,007  feet  (being  110  feet  below  the  previous  boring,) 
from  which  it  appeared  that  beneath  twelve  feet  of  rock-salt,  and  thirty- 
six  feet  of  alternating  marls  and  salt,  was  another  bed  of  sixty  feet  of 
pure  salt.     Similar  results  had  been  obtained  at  Gt)derich,  where,  in  the 
International  well,  were  found,  in  descending  order — salt,  nineteen  feet  •, 
rock,  thirty  feet;  salt,  twenty-four  feet;    rock,  three  and   a-half  feet; 
salt,  thirty-two  feet;  rock,  eight  feel ;  the  boring  ending  at  1,175J  feet 
Besides  the  wells  at  Kincardine,  Goderich,  and  Clinton,  salt  had  also 
been  met  with  at  Seaforth,  about  thirty  miles  south-east  of  Goderich, 
where  it  was   found   at  1,Q35  feet.     The  boring  was  carried  100  feet 
further,  and,  according  to  Mr.  Smith,  a  third  layer  of  salt  was  reached 
here  as  at  Goderich.     At  Carron brook,  five  miles  further  to  the  south- 
east, a  well  sunk  1,396  feet  showed  no  salt,  and  at  Mitchell,  eleven  miles 
south-east  from  Seaforth,  a  boring  was  carried  down  2,008  foc\     No  salt 
was  there  met  with,  and  after  passing  through  the  Salina  marls,  and  the 
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ondorlying  Gnelph  and  Niagi&ra  iimestoDeB,  the  bonng  was  carried  300 
feet  in  the  red  shales  off  the  Medina  formation. 
At  Inverharon,  on  the  lake^ore,  nine  miles  noi*th  of  Kincardine,  ?®^**»"*«^ 

'  '  '   limit  of  Bmlt 

marls  but  slightly  impregnated  with  salt  were  met  with  at  895  feet,  and  region, 
the  boring  was  abandoned  in  hard  limestone  at  IjOOT  feet.  At  Tees- 
water,  some  twenty  miles  further  to  the  eastwaixl,  a  well  was  bored  to 
1,180  feet,  travei*6ing  somewhat  saliferous  strata,  but  no  rock-salt ;  and 
similar  negative  results  were  obtained  by  a  bonng  of  1,200  feet  at 
Ainslewille,  about  fifteen  miles  north  of  Seaforth.  These  observations 
serve  to  show  the  limit,  to  the  north  and  east  of  the  salt  deposit.  It 
occupies  but  a  small  area  in  the  gi*eat  extent  of  the  Salina  formation, 
which  underlies  and  bounds  on  two  sides  the  shallow  basin  of  Goi*niferous 
limestone  through  which  the  -  borings  of  Tees  water,  Ainsleyville,  and 
Mitchell  have  been  sunk.  To  the  southward,  however,  the  same  salt 
deposit,  or  perhaps  a  distinct  one,  would  appear  to  have  a  considerable 
extension. 

In  18T3  Mr.  J.  Gibson  published  in  the  American  Journal  of  Science  an 
account  of  this  salt  region,  which  be  subsequently  embodied  in  a  com- 
munication  to  a  committee  of  the  Canadian  House  of  Commons  in  18*76. 
His  account  is  little  more  than  an  unacknowledged  compilation  fVom  my 
official  report  of  1869,  together  with  records  from  the  borings  of  some 
of  the  newer  wells  just  mentioned,  and  some  curious  errors  on  the  part 
of  its  winter. 

The  brines  obtained   from  the  various   wells  of  Goderich,  Clinton,  PuHty  of  brtaei. 
Seaforth,  and  Kincardine  are,  as  appear  from  my  published  analyses,  of 
great  strength,  varying  from  90°  to  100°  of  the  salometer  (the  latter 
degree  indicating  saturation),  and  hold  a   much  smaller  proportion  of 
earthy  chlorides  than  those  of  either  Saginaw  or  Syracuse.    The  manu-  g^^  produced  in 
faetnre  of  salt  by  artificial  heat  is  carried  on  at  all  these  Canadian  wells,  ^^^^ 
and  in  1873,  accoixiing  to  the  data  obtained  by  Mr.  Smith,  the  production 
from  them  was  over  two  and  one-third  million  bushels,  of  which  very 
nearly  one-half  was  sent  to  the  United  States,  notwithstanding  an  import- 
duty  of  34c.  per  barrel,  and  8c.  per  100  lbs.  of  salt  in  bulk;  making 
$1.60  per  ton  of  2,000  pounds,  or  very  nearly  4^.  for  the  bushel,  estimated 
at  fifty-si  X  pounds . 

The  Canadian  demand  for  salt  is  limited,  while  that  of  the  United  States  MariMtforMdt 
is  large  and  rapidly  increasing.    This  country  imports  large  quantities  unitwisuut. 
of  salt  ftom    the  West  Indies,   Southern    Europe,   and  Great  Britain, 
the  latter  oountiy  sending  us  6,000,000  bushels  in  1872.     The  interior 
Statei^  arOy  however,  in  great  part  supplied  from  local  sources.    The 
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total  salt  production  of  the  country,  according  to  the  census  of  1870,  was 
equal  to  17,606,105  bushels,  of  which  17,063,405  bushels  were  made  from 
the  brines  of  New  York,  Michigan,;jOhio,  Pennsylvania,  and  West 
Virginia.  I  have  not  the  amount  of  salt  imported  in  1870,  but  for  the 
fiscal  year  1868-69  it  is  set  down  at  19,331,591,  and  in  1874-5  at  26,885,948 
bushels.  The  salt  production  of  New  York  reached  its  highest  point  in 
1870,  when  it  was  8,748,115  bushels,  since  which  time  it  has  fallen  oflP, 
and  was  only  5,392,677  bushels  in  1876.  Michigan,  on  the  other  hand, 
which,  according  to  the  census,  produced  only  3,981,316  bushels  in  1870, 
attained  7,313,645  bushels  in  1876. 

Impressed  with  the  great  future  offered  by  the  interior  salt  mai*ket  of 
the  United  States,  Mr.  Attrill  resolved  to  ascertain  whether  this  vast 
deposit  of  rock  salt  in  the  Groderich  region  was  of  a  nature  to  be 
advantageously  extracted  by  mining.  Having  acquired  a  large  tract  of 
land  on  the  lake  shore,  commanding  the  port  of  Goderich,  and  affording 
the  necessaiy  facilities  for  shipment,  he  proceeded,  by  the  aid  of  a 
diamond  drill,  to  determine  the  nature  of  the  salt  beds  beneath.  This 
work  was  begun  and  successfully  completed  in  the  coui-se  of  the  year 
1876.  Previous  to  its  completion,  however,  in  September  last,  Mr. 
Attrill  consulted  me  professionally  in  the  matter,  and  placed  in  my  hands 
the  whole  of  the  results  of  the  operation  for  study,  analysis,  and  descrip- 
tion. The  principal  results  of  my  inquiries  were  embodied  by  me  in  a 
letter  published  in  the  GhbCy  of  Toronto,  on  the  9th  of  January,  1877,  and 
1  am  now  indebted  to  the  generous  coui'tesy  of  Mr.  Attrill  for  permission 
to  lay  the  details  of  the  whole  operation,  and  the  results  of  my  studies, 
before  the  Institute  of  Mining  Engineei-s. 
Bxaminfttion  of  Having  previously  been  furnished  with  a  copy  of  the  record  or  log  of 
the  well,  I  received,  on  the  14th  of  November,  a  selection  from  the  cores 
extracted,  to  the  depth  of  1,295  feet,  and,  on  the  16th  of  December,  those 
from  the  continuation  of  the  boring  down  to  the  point  at  which  it  was 
abandoned,  1,517  feet  from  the  surface.  The  cores  were  sent  me  from 
Goderich  to  Boston,  and  on  each  occasion  I  was  visited  by  Mr.  W.  S. 
Fritj,  of  Pottsville,  Pennsylvania,  the  veiy  intelligent  and  skilftil  fore- 
man of  the  drilling,  who  carefully  went  over  the  collection  of  cores  with 
me,  and  gave  many  verbal  explanations,  besides  leaving  with  me  the 
diary  of  the  operations  from  the  beginning.  The  work  was  commenced 
at  Goderich,  on  the  10th  of  March,  1876,  by  sinking  a  well  through 
gravel  and  clay  to  a  depth  of  thirty-five  feet,  after  which  a  wrought  iron 
pipe  was  driven  ten  feet  fui'ther.  The  annulai*  diamond  arill  was  then 
used  for  about  ten  feet  moi'e,  paaeing  through  what  is  described  as  *'  a 


CknnmecoMDeut 
of  boring. 


N0TS8  BT   T.  8TSRBT  HUNT.  225 

broken  sandy  rook,"  yielding  but  a  few  inches  of  core.  Below  this  a  saparfldAi 
gravel  bed  was  reached,  through  which  iron  pipe  was  again  driven  to  a 
depth  of  fifly-nine  feet.  Drilling  was  once  more  resorted  to,  and,  after 
passing  through  what  seemed  to  be  boulders  or  loose  masses  of  lime, 
stone,  to  a  depth  of  seventy-two  feet,  a  stratum  of  sand  and  gravel,  with 
some  clay,  was  reached,  through  which  iron  pipe  was  again  diiven 
until,  at  a  depth  of  seventy-eight  feet  nine  inches,  what  was  regarded 
as  the  bed  rock  was  reached  on  the  15th  of  April.  The  record  up  to 
this  point  is  as  follows  : — 

FT.         nr. 

Chmrel U        0 

• 

Blue  Clay 31  0 

Loom  Btones  or  boulders 10  0 

Gmvel 4  0 

Loose  stones,  as  before 13  0 

Sand  and  clay 6  9 

Total  of  superficial  deposits 7S        9 

Por  the  next  fifteen  feet  boring  was  effected  partly  by  a  steel  drill  Proper  of  tiie 
and  partly  by  the  diamond  dnll,  passing  thi*ough  what  was  described  length  of 
as  a  porous  limestone.  From  this  portion  only  two  feet  of  core  were 
obtained.  Beyond  this  the  drilling  proceeded  regularly,  with  an  annular 
diamond  drill  of  two  and  a-half  inches  diameter,  up  to  July  10th,  when 
a  depth  of  349  feet  had  been  reached.  From  the  270  feet  of  solid  rock 
thus  bored,  only  103  feet  of  cores  were  extracted.  At  this  point  the 
work  was  inteiTupted  from  the  loss  of  tools  in  the  bore-hole.  It  was, 
however,  resumed  on  the  20th  July,  this  time  under  the  direction  of 
Mr.  yii,  S.  Fritz,  who,  after  extracting  the  tools,  recommenced  the  boring 
on  the  10th  of  August.  An  influx  of  water  was  perceived,  it  is  said, 
at  135  feet,  and  another  and  more  cou8ideraI>!e  one  having  been  met 
with  at  about  360  feet,  an  iron  pipe  of  two  three-eights  inches  was  driven 
down  to  a  depth  of  365  feet,  thus  excluding  the  water. 

Betew.  this  point  the  boring  was  made  with  a  two-inch  annular 
diamond  drill,  and  was  carried  on  without  any  interruption  (except  the 
loss  of  a  week  from  the  breaking  of  a  drum  of  the  lifting-machinery)  up 
to  the  6th  of  December,  when  the  work  was  stopped  at  a  depth  of  1,517 
feet  from^he  surface,  making  a  distance  of  little  over  1,438  feet  drilled  in 
the  soU  rock. 

TJpIo  349  feet  we  have  seen  that  the  cores  preserved  measured  only 
103  fket,  but  for  the  succeeding  936,  or  to  a  depth  of  1,295  feet  reached! 
xm  tfcfe    Iplh    November,  there   were  extracted   853   feet  7    inches   of 
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cores.  Prom  this  point  to  the  bottom,  a  distance  of  222  feet,  there  were 
obtained,  according  to  the  record,  only  ninety-eight  feet  of  cores,  which 
were  in  an  exceedingly  soft  and  crumbling  state.  Of  this  distance,  the 
"last  125  feet  (below  the  lowest  salt  bed)  yielded  only  about  twenty-three 
feet  of  cores;  the  average  day's  boring,  of  about  ten  feet  here  giving,  in 
many  cases,  only  one  or  two  feet  of  solid  core,  and  in  one  instance  none 
at  ally  the  whole  portion  removed  bi*eaking  up  into  a  soft  incoherent 
mud. 

Of  the  cores  down  to  the  vicinity  of  the  salt-beainng  rock,  or  to  910 
feet  from  the  surface,  I  received  only  a  selection  of  fragments  from  one 
to  six  inches  in  length,  each  duly  labelled,  and,  in  addition  to  those, 
portions  of  the  clay,  gravel  and  bouldere.  I  had,  for  the  830  feet  of 
solid  rock,  ninety-three  specimens,  measuring  in  all  about  thii'ty  feet, 
judiciously  chosen  with  a  view  to  give  examples  of  every  variety  of  rock 
met  with  in  tiiis  part  of  the  boring.  Below  910  feet  the  whole  of  the 
cores  extracted,  amounting,  for  the  GIT  feet  penetrated,  to  443  feet  in 
length,  wei'e  sent  me,  arranged  and  labelled,  in  twelve  boxes.  These 
materials  were,  at  the  request  of  Mr.  Attrill,  submitted  to  a  careful 
chemical  and  miheralogical  investigation,  in  oi-der  to  determine  whatever 
might  be  either  of  economic  or  scientific  importance.  The  results  of 
the  examinations  already  made  are  embodied  in  the  present  commu- 
nication. 
Geaeni Motion  The  salt-bearing  strata  at  Goderich,  as  will  bo  shown  in  the  sequel,  are 
nearly  horizontal,  so  that  the  measurements  given  below  may  be  taken 
as  representing  the  actual  thickness  of  the  beds  traversed.  The  entire 
ixKJk-section,  as  shown  in  the  cores  from  the  boring,  may  be  eonvenientl}* 
described  in  seventeen  divisions,  as  follows: 

Boring  J  by  Mr,  Attrill^  at  Goderichy  Ontario. 

Total 
rr. 

I.  Clay,  graycl  and  boulders 78 

II.  Dolomite,  with  thin  limestone  layers 278 

III.  Limestone,  with  corals,  chert,  and  beds  of 
dolomite 276 

IV.  Dolomite,  with  scams  of  gypsum 243 

v.  Variegated  marls,  with  beds  of  dolomite..   121 

VI.  Rock-salt,  1st  bed 30 

\VljJ[.  Dolomite,  with  marls  towards  the  base....  32 

Will,  liov^i-salt,  2nd  bi-d 25 

IX.  Dqlpmi/te 6 

;X.  Rock-salt,  3r<j[  bed 34 


of  boring. 


IN. 

rr. 

l!f. 

9 

78 

9 

3 

357 

0 

0 

633 

0 

0 

876 

0 

0 

997 

0 

n 

1,027 

11 

1 

1,060 

0 

4 

1,085 

4 

10 

1,092 

2 

10 

1,127 

0 
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Total. 

XI.  Marls,  with  ddomite  and  anhydrite 80  7  1,207  7 

XII.  Bock-salt,  4th  bed 15  5  1,223  0 

Xm.  Dolomite  and  anhydrite 7  0  1,230  0 

XIV.  Rock-salt,  5th  bed 13  6  1,243  6 

XV.  Marls,  soft,  with  anhydrite 136  6  1,379  0 

XVI.  Rock-salt,  6th  bed 6  0  1,385  0 

XVII.  Marls, soft) with  dolomite  and  anhydrite..  139  0  1,517  0 

With  this  it  is  interesting  to  compare  the  record  of  the  International  strata  met  with 
well,  already  noticed,  drilled  in  the  oixiinary  way  in  the  town  of  weii. 
Croderich,  one  mile  south  from  the  above,  and  about  105  feet  over  the 
level  of  the  lake,  Mr.  Attrill's  boring  being  about  twenty- two  feet  over 
the  same  level.  The  top  of  the  first  bed  of  salt  was  found  at  1,064  feet, 
as  compared  with  997  feet  above;  and  the  thickness  of  the  divisions 
penetrated  below  this  were  as  follows :  VI.,  nineteen  feet ;  VII.,  thirty 
feet;  VIII.,  twenty-four  feet;  IX.,  three  feet;  X.,  thii*ty-two  feet. 
These  measurements  of  the  total  depth,  and  of  the  successive  divisions, 
are,  fix>m  the  manner  in  which  they  are  got,  less  certain  than  those 
obtained  by  bonng  with  the  diamond  di-ill. 

I  now  proceed  to  describe,  in  descending  order  as   numbered,  the  Description  oi 
several  divisions  of  the  section.     Passing  over  Division  I,  which  consists        ^^ 
of  the  8upei*ficial  deposits  already  noticed,  w^  come  to : 

Division  II. — This,  extending  from  seventy-eight  feet  nine  inches  to  Dolomite  with 
367  feet,  consists  almost  wholly  of  dolomite  or  magnesian  limestone, 
varying  in  colour  from  pale-grey  and  buff  to  a  dark-grey,  passing  into 
chocolate-brown.  This  latter  colour  is  due  to  a  little  bitumen,  the  odor 
of  which  is  very  marked  in  the  specimens.  These  dolomites  are  in  some 
parts  fine-grained  and  compacc,  and  other  parts  coarsely  granular  and 
crystalline.  In  many  beds  the  cut  surface  of  the  compact  rock,  as  seen 
in  the  cores,  is  marked  with  numerous  sni.:ll,  round,  shallow  pits,  from 
one  to  two-tenths  of  an  inch  in  diameter,  apparently  formed  by  the 
dissolving-out  of  some  subtance.  These  give  the  rock  a  worm-eaten 
aspect,  which  led  the  late  Prof.  Eaton  to  call  similar  beds,  belonging  to 
the  same  geological  horizon  in  the  State  of  New  York,  vermicular  Hme- 
rock.  In  other  beds  the  surface  of  the  cores  is  marked  from  the 
removal,  by  solution,  of  thin-bladed  crystals,  which  has  given  rise  to 
what  appear  like  small  gashes  or  incisions  in  the  compact  rock.  These 
are  sometimes  half-an-inch  in  length,  and  occasionally  intersect  each 
other  at  right  angles.  Some  portions  of  the  rock  are  porous  or  cellular 
thix>ughout,  and  in  other  pai*ts  the  mass  is  made  up  of  thin  curved  or 
waved  laminse,  alternating  of  lighter  and  darker  colours. 


dokmiite. 
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The  compact  vermicular  i*ock  was  met  with  in  several  specimens  from 
between  100  and  150  feet,  that  with  thin-bladed  crystals  between  260 
and  300  feet,  and  the  finely  laminated  variety  at  189  feet,  while  from 
this  to  217  feet  the  specimens  were  coarsely  granular,  and  often  cellular. 
The  chocolate-coloured  bituminous  beds  were  at  from  820  to  351  feet. 
^  These  various  rocks  scarcely  eft'ervesced  with  an  acid,  unless  previously 
crushed  to  powder,  and  were  evidently  proper  dolomites.  Layere  of  a 
more  calcareous  ix)ck,  effei-vescing  like  a  true  limestone,  were,  however, 
detected  between  ninety-three  and  102  feet,  and  between  181  and  183  feet. 
^J^^**»  Division  III;  from  357  to  633  feet.  The  separation  of  this  from  the 
divisions  above  and  below  was  determined  by  the  following  reasons: 
The  record  of  the  boring  between  351  and  357  feet  gives  "  fossiliferous 
limestone,"  and  two  specimens  of  cores  sent  me  fi-um  357  jvnd  360  feet, 
hold,  imbedded  in  a  gi'ey  dolomite  paste,  small  white  calcareous  maesee, 
which  are  very  pi'obably  organic,  inasmuch  as  organic  remains  of 
recognizable  forms  ai*o  found  abundantly  in  the  next  170  feet.  Again, 
flint  or  chert  was  noticed  in  the  boring  at  379  feet,  and  abounded  not 
only  throughout  the  fossiliferous  portions,  but  as  far  as  633  feet ;  from 
which  lower  limit  up  to  428  feet  it  was  described  in  the  recoi-d  as  a  hai-d 
white  and  opaque  rock.  Below  the  partially  calcareous  stratum,  noticed 
at  360  feet,  varieties  of  \iolomitic,  compact,  laminated,  granular,  and 
bituminous,  resembling  those  found  in  Division  II.,  were  seen  in  six  speci- 
mens to  374  feet,  from  between  which  point  and  383  feet  came  two  speci- 
mens of  grey  mottled  earvernous  limestone.  Following  these  were 
dolomites,  sometimes  with  more  or  less  calcareous  admixtures,  in  six 
specimens  to  417  feet.  In  a  sjiecimen  of  grey  crystalline  dolomite 
from  402  feet  were  numerous  cavities  from  two  to  five  millimetres  in 
diameter,  left  by  the  removal  of  stellate  groups  of  bladed  crystals.  From 
between  417  and  428  feet  wore  sent  me  two  specimens  of  grey  limestone, 
one  holding  a  calcareous  ct  ral  (Favosites,)  and  another  a  similar  coral 
silicified,  together  with  a  portion  of  chert.  Below  this,  at  438  feet,  was 
a  layer  of  cellular  dolomite  with  crystals  of  carbonate  of  lime,  ^ter 
which,  from  444  to  500  feet,  were  six  specimens  of  grey  fine-grained 
limestone,  in  three  of  which  were  corals,  as  before,  in  one  case  silicified. 
Between  500  and  509  feet  was  a  layer  of  fine-grained  dolomite,  and 
between  the  latter  and  528  feet  gi-ay  limestone  with  corals.  From 
between  this  point  and  535  feet  came  a  finely  granular  laminated  dolo- 
mite, having  white  chert  above  and  below,  in  immediate  contact  with  i^; 
while  from  547  to  594  feet  were  two  specimens  of  grey  limestone,  with 
patches  and  layers  of  white  chert. 
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In  this  last  interval)  the  rock  juHt  above  535  feet  two  inches  is  described 
as  rather  haixi,  and  ti*om  thence  to  54^  feet  7  inches^— probably  on 
account  of  the  haitlneBs  of  the  rock — »the  drilling  was  effected  by  a 
solid  bit.  From  this  point  to  557  feet  ten  inches  the  annalar  drill  was 
nsed,  beyond  which,  to  573  feet  ten  inches,  the  solid  bit  was  again  had 
recoui'se  to.  There  is  thus,  in  this  part  of  the  boring,  a  little  over 
twenty-eight  feet  from  which  no  cdre  was  obtained.  Between  694  and 
633  feet  were  two  specimens  of  dolomite,  finely  laminated  and  including 
chert,  while  the  last  portion,  ft*om  633  feet,  was  ftrom  a  bed  of  white 
opaque  chert  or  flint,  said  by  the  foreman  to  be  the  lower  limit  of  this 
rock. 

Division  I  r. ;  from  633  to  876  feet.     Of  this  division,  the  lower  limit  of  ^^^  ^* 
which  was  marked  by  the  marls  of  Division  V,  I  had  twenty-six  speci-  «yp«»»- 
mens,  all  of  which  were  dolomites,  varying  in  colour  from  buff  to  light 
and  dark  grey.     In  texture  they  were  finely  or  coarsely  gmnular,  or  com- 
pact, and  often  thinly  laminated.     Near  726  and  745  feet,  and  again  near 
840  feet,  were  seen  casts  of  thin-bladed  crystals,  like  those  noticed  in  Divi- 
sion II.,  which  were  either  vertical  or  oblique  to  the  stratification.     In 
four  specimens,  from  726  to  803  feet,  thin  layers  of  gypsUm,  never  more 
than  half-an-inch  in  thickness,  were  interstratified  in  the  dolomites.     No 
mention  is  made  of  gypsum  in  the  record  of  the  boriiig,  but  it  iis  probable 
that  an  inspection  of  the  whole  of  the  cores  from  this  division  might 
show  more  of  this  substance.     From  780  to  834  feet  the  recoixls  describe 
the  rock  as  intermixed  with  slate,  none  of  which  appeai-s  in  the  speci- 
cimens  sent  me. 

Division  V;  from  876  to  997  feet.  Of  this  division,  the  lower  limit  of  ^SS^ 
which  is  the  top  of  the  first  bed  of  rock-salt,  the  first  sixty -six  feet,  or  to  ^o*»™*^- 
940  feet,  are  described  in  the  recoi*d  as  "  fire-clay  slate,"  from  their 
resemblance  in  texture  to  strata  with  which  the  borer  had  been  familiar 
in  the  coal  regions  of  Pennsylvania.  From  894  feet  the  rock  is  said  to 
have  been  salt  to  the  taste,  and  below  940  feet  crusts  of  salt  formed  on 
the  cores  in  drying;  so  that  this,  lower  portion  of  the  division  is 
described  in  the  recoixi  as  "salt  rock,"  with  the  exception  of  s6me 
harder  layers,  designated  as  "  limestone."  Of  the  first  thirty-four  feet  I 
received  four  specimens,  which  are  clayey  rocks,  best  described  as 
variegated  marls.  They  are  bluish-grey,  dark-red,  greenish,  and  nearly 
white,  the  colours  being  banded  and  mottled  in  their  arrangement. 
Below  910  feet  the  whole  of  the  cores  were  sent  to  me ;  they  consist  of 
marls,  as  before,  including,  at  922  feet,  a  layer  of  one  foot  six  inches  of 
granular  dolomite.     Below  this,  much  of  the  marl  was  of  a  dark  reddish- 
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wus  met  with  in  r^cvci-al  specimen?  from 
t  n-illi  tliin-I'luilod  crystals  betw<.-e[i  S'iO 
tiiiiiiiio'l  vuriuty  ut  189  fbct,  vrhile  Iron, 
vri-  i'oi(r-(.'ly  i;i'unular,  iind  <,>ttt<ii  I'vllnla.'' 
uu-  li."l>  wcru  at  tWiin  320  lo  331  fw:. 
.■rvo-r.-l  with  :i)i  ad.I,  link's^  prcvioiL-iv 
vviili'iilly  |ini|K;f  ili>Ii)inite>.  Layci-s' of  i 
mi;  liliv  a  truu  liinivtuiitf,  wvrv,  iiowOTer. 
m1  Hi-J  li'.-l.  aiiil  Iftwec-ri  ISl  mid  153 fw. 
«l  IW'i.  Till-  >fiHirMli(m  i»l"  tLis  from  the 
(livi>iiiii>  iitH)Vi'  ami  U'l-iw  wa^  ili-lci'iiiitn-il  l>y  l)ic  folluwin;;  ivaM>ii$ 
Thf  iv>'»ril  «l'  ilii>  U.i'iii;;  l,i-twoi-ii  li.'il  :tii<l  .'{57  ti-et  ^civos  ■■  f'lssilireroDr 
liiiK-toiiv. '  :iii>l  IW.I  !.)n'iiiinii-  .'I  ."ii-*  -fill  Mil'  t'n>m  357  and  3fi(t  fw. 
lu'lil.  iniliii.li-ii  ill  a  iiu-y  ■I'luiniii-  pa>ti-.  sTiiall  wliiio  i-nlcui-eoun  niaw*- 
wliirli  aif  vi-iy  ]iriil>alOy  >iri;!it:ii'.  iiia»mui'li  a^  oriratiic  fcmuius  « 
n'i'ii;;iiiir^il<;t' rr>i'iii-  mv  tiiiiixl  aliiiii>l:iijtly  in  ilie  next  170  feci.  Again, 
fliiil  i<r  I'lii-n  na^  uoliii-l  in  llu-  Niritii;  ut  37?  teoi,  aiul  ubouiid^  tioi 
only  llii'oit^-lti'iii  till-  t:»^i:it't-l-••u-  {H>i-ii<iii-.  I>ul  lui  lUr  as  6311  fcvt ;  froiu 
wlii.'h  l..iv,T  limit  ii|>  m  ll'S  iW't  it  wa^  .i.-M  rilwl  in  the  rei-onl  as  a  b»il 
wliiti'  an.i  ii[>;<i|1K'  iixk.  inimv  llic  |i:ii-t  ally  L-alculVOUn  >Initum.  U-itioK 
ai  miIii  iW'i.  \:irii'iii>  -'l' ^ii'i<'nii'i<'.  .■■•iiicmT.  iamii)at<.-U.  ^i-unular.  U': 
I'lliiiiKn.'ii-.  ri-i'UiMiti:;  lIi..-i  l-iii.ii  in  l'iwM"ii  M.,  wciv  »ecii  ill  ^ix  -pa- 
ini'H>  I"  o71  livt.  ti-xiii  Uiwivn  wlmii  |i.i:iii  an<l  ;(S3  li-el  <.-uinL-  two  !p«.-i- 
lufiic  "I  ^-.vj  iiiollloi  .atv.iii'.u-  iiiiK'>i<>n(-.  Following  ihci*  wri< 
il.il.iiiiiii-.  •..■iiii'i;mi- "lii  UK'iv  ■n-  li->-  I'aii-aivous  adnilxtui«^.  in  »ti 
»-{«-i';iiu't)-  I"  117  t>'<'i  111  a  -{n'tiini'ii  i<l  tTivy  <.Tyi»i«lliiic  tloluiniu 
I'luin  li'-  iVii  uiiv  !  ;;iiK':-.ii-  i-iiviiii'-  tn-mtuuto  live  mil  II  met  Kb  if 
tliiUiicU'i'.,.-!";  l.y  till'  ..■lu.iva.  .-t  ~-vi.:.:v  lii-.-hipuI' liladwi  L-rystalsi  ¥nm 
U'iw.,11  U7  aii.i  ■1L'^  !.v;  «.  :\  -vh;  iik'  lm>  -)f<-iinen«' of  gr«]r  litn«toat 
oiii'  ]i'''i.iii':;  a  I  ai>  all"'.)-  <  ai  -  r-'v  f.''.^.  and  aiiuthi^r  a  aiKuIar  • 
nil'.iii.M.  i.uv;l!.T  «iili  :.  [.■r:j.-ii  .i'  .  iivM.  Bi'liW  thiii.  at  4 
a  lay.T  «'I  .v'.i^i"..:-  .■..■.■'t::.u  s\'.:h  ■  ry.-.al-  of  Carbonate  H 
will.  Ii,  lu'iii  tU  :.'  ."•'>i>  :.. :.  n\:v  -iv  -iRTioieiw  of  | 
liiii.'*!-'iio.  ill  ;lir.  .■■•:  "ii.i    wo:,    ,..!-aU.  it- l«i»>r«,^ 
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brown,  and   inclosed,  to  the  base  of  the  division,  numerous  beds  of 
dolomite,  which  were  porous  or  compact  in  texture,  and  often  banded. 

These  marls  are  apparently  intimate  mixtures  of  clay  with  dolomite, 
and  when  tried,  in  a  great  many  cases,  with  warm  chlorhydnc  acid, 
never  failed  to  effervesce  freely.  Similar  rocks  from  the  same  geological 
horizon,  near  Brantford,  in  Ontario,  were  examined  by  me  many  years 
since.  One  of  them,  a  green  crumbling  marl,  contained  45  per  cent., 
and  another,  darker  and  more  compact,  75  per  cent,  of  dolomite :  the 
remainder,  in  both  cases,  being  a  clay.  Some  of  these  dolomite  marls 
are  well  adapted  to  the  manufacture  of  hydraulic  cements.* 

Division  F/.,  from  897  feet  to  1,027  feet  11  inches;  being  the  first 
bed  of  rock-salt.  Until  reaching  this  the  drill  had  been  supplied  with 
water,  which  was  now  replaced  by  a  brine,  made  fully  saturated  for 
the  purpose,  by  the  use  of  which  the  solution  of  the  salt  in  the  boring 
was  prevented,  and  cores  of  it  were  obtained.  The  first  two  and  a-half 
feet  of  this  division  were,  however,  extracted,  while  fresh  water  was  still 
employed,  and  showed  a  solid  grey,  finely  granular  dolomite,  from 
which  masses  of  rock-salt,  presenting  no  regular  forms,  and  amounting 
to  perhaps  one-third  of  the  bulk,  had  been  dissolved.  To  this  succeeded 
seven  feet  eleven  inches  of  salt,  holding  a  small  propibrtion  of  earthy 
matter,  and  including  layere  of  dolomite;  then  three  feet  nine  inches  of 
pomus  dolomii-e,  with  some  marl,  holding  irregular  masses  of  salt,  as 
before,  and  finally  sixteen  feet  nine  inches  of  salt,  in  parts  colourless  and 
transparent,  and  in  part  stained  by  earthly  impurities,  and  including 
layers  of  fine-grained  dolomite;  the  whole  making  for  this  division, 
composed  chiefly  of  ix>ck-salt,  a  thickness  of  thirty  feet  eleven  inches. 
This  stratum,  as  displayed  in  the  boring,  is  not  pure  enough  for  mining. 

Division  VII;  From  1,027  feet  11  inches  to  1,060  feet.  The  upper 
four  feet  of  this  division  consist  of  a  grey  dolomite,  often  finely  laminated, 
with  disseminated  masses  of  salt,  followed  by  a  grey,  poi^ous  dolomite, 
holding  salt  in  frequent  veins  or  transverse  seams,  to  1,052  feet.  •  The 
remaining  eight  feet  of  the  division  consists  of  a  marl,  resembling  those 
described  above. 

Division  VIII;  From  1,060  feet  to  1,085J  feet.  This,  the  second  bed 
or  rock-salt,  has,  at  the  top,  nine  inches  of  perfectly  colourless  and 
transparent  salt,  to  which  succeed  six  feet  nine  inches  of  salt  mixed  with 
some  rocky  matter ;  then  seven  feet  one  inch  of  salt  with  veiy  little  stain 
or  discolouration,  followed  by  ten  feet  nine  inches  of  pure  white  crystal- 


*  See  Geology  of  Canada,  1868,  pp.  825,  807. 
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line  salt,  inclosing  a  layer  of  dolomite  one  inch  in  thickness,  near  the 
base.  The  whole  of  this  division,  measuring  twenty-five  feet  four  inches, 
is  fit  for  mining,  and  in  some  parts,  as  will  be  shown,  is  of  remarkable 
purity. 

Division  IX;  From  1,085  feet  4  inches  to  1,092  feet  2  inches.    This  Dolomite, 
bed,  of  six  feet  two  inches,  consists  of  dolomite,  holding  salt  both  in  inter- 
stratified  layers  and  in  thin  vertical  seams. 

Division  X;  From  1,092  feet  2  inches  to  1,127  feet,  makes  the  thiitl  Rodt-nit,  8ni 
bed  of  rock-salt,  thirty-four  feet  ten  inches  in  thickness,  and  consists 
throughout  of  solid  salt,  with  a  very  small  proportion  of  impurities, 
which  give  it  a  slight  shade  of  colour.  With  a  little  sorting  it  might 
pi'obably  be  used  for  all  oMinary  purposes,  It  should  here  be  remarked 
that  of  the  lower  five  foet  fc^:^  inches  of  core  fi-om  this  bed,  only  about 
one-half  was  received. 

Division  XI ;  From  1,127  feet  to  1,207  feet  7  inches.     This  portion,  MArii,  doiomtta 

.  and  AolqpdiltaL 

of  eighty  feet  seven  inches,  consists,  for  the  first  forty-three  feet,  of  grey 
marls,  inclosing  much  i*ed  salt  in  layers  and  in  vertical  veins,  and  includ- 
ing, moreover,  numerous  thin,  dolomitic  beds..  Below  1,170  feet  there  is 
found,  for  a  distance  of  four  feet,  gi*anular  dolomite,  with  several  layere 
of  greyish-white,  translucent  anhydrite,  each  about  an  inch  in  thickness, 
followed  by  porous  dolomite  beds,  with  some  marls,  the  whole  inclosing 
vertical  veins  of  rock-salt,  which  are  reddish  in  colour  and  fibrous  in 
structure,  the  fibres  being  transverse  to  the  sides  of  the  veins. 

Division  XII;  From  1,207  feet  7  inches  to  1,223  feet.    This  is  the  Rock-nit.  4tii 
fourth  bed  of  rock-salt,  from  which,  as  appeal's  from  the  recoi-d,  only  the 
upper  two  feet   and   the   lower    two  feet  nine   inches  of   cores  were 
pi*eserved.     Of  these  the  former  was  somewhat  impure  and  the  latter 
was  a  white  salt,  including  thin  layers  of  dolomite. 

Division  XIII;  From  1,223  to  1,230  feet.    This  division  of  seven  feet   Dolomite  and 
consists,  at  the  top,  of  one  foot  of  porous  dolomite,  followed  by  two  feet 
of  granular  anhydrite,  holding  irregular  masses  and  grains  of  salt,  beneath 
which  are  four  feet  of  dolomite  and  marl. 

The  anhydrite,  or  anhydrous  sulphate  of  lime,  from  this  division, 
resembled  closely  that  found  in  Divisions  XL,  XV.  and  XVII.  It  was 
finely  granular,  crystalline,  very  tough,  bluish-groy  in  colour,  and  sub- 
tmnslucent.  A  specimen  froe  from  included  salt  had  a  specific  gravity  of 
2-90,  and  lost  by  ignition  only  '62  per  cent,  of  its  weight.* 

*  This  anhydrite,  when  {daced  in  fresh  water  or  in  saturatod  brine  at  ordinary  temperatures,  gradually 
becomes  hydrated  from  the  surface  inwards,  and  changes  into  gJIMain.  It  is  worthy  of  enquiry  whether 
the  mechanical  effeut  of  great  pressure  may  not  serve  to  explain  the  exi8t«nce  of  anhydrous  rather  thaii 
bydratad  sulphate  of  lime  in  4eep*eeated  deposits,  and  the  conversion  of  the  latter  into  uihydrite. 
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Division  XIV ;  From  1,230  to  1,243^  teet  \a  the  fifth  bed  of  rock'«alt, 
measaring  thirteen  and  a-half  feet  Of  this  core,  by  an  accideDt,  the 
greater  part  was  dissolved  in  the  bore-hole,  but  five  and  a-half  feet,  firom 
above  1,241  feet,  are  preserved,  and  are  impure  salt,  though  clear  and 
white  in  portions. 

Division  XV;  From  1,243^  to  1,379  feet.  From  this  division  of  135( 
feet  only  109 J  feet  of  cores  were  preserved.  They  consisted  of  red, 
bluish  and  greenish  marls,  banded  and  vaiiegated,  holdincc  throoghoat 
layers  of  reddish  salt  of  from  a  tew  inches  to  a  foot,  and  at  about  1,300 
feet,  from  one  to  two  feet  in  thickness.  Below  this  are  several  thin 
layers  of  bluish  anhydrite,  followed  by  soft  exfoliating  marls,  chiefly 
reddish  in  colour.     No  beds  of  hard  dolomite  were  found  in  this  division. 

Division  XVI;  From  1,379  to  1,385  feet.  This,  which  is  the  sixth  bed 
of  rock-salt,  measures  six  feet,  and  is  pure  white  and  translucent. 

Division  XVII;  From  1,385  to  1,517  feet.  This  division,  extending 
to  the  bottom  of  the  boring,  was  exceedingly  soft,  so  that,  from  the  132 
feet,  only  twenty-eight  feet  three  inches  of  cores  were  preserved.  At  the 
top  were  six  feet  of  porous  dolomite,  holding  layera  of  from  two  to  foup 
inches  of  bluish  anhydrite.  The  portions  pi'eserved  from  below  tbia 
consisted  of  soft  exfoliating,  vaiiegated  marls,  chiefly  greenish  and  greyiah 
in  colour.  The  ten  feet  at  the  base,  however,  consisted  of  a  dark-grey 
dolomitic  rock,  somewhat  harder,  but  crumbling,  and  exhibited  cavities 
from  the  dissolving-out  of  salt.  These  lower  portions  also  included  thin 
layei"s  of  anhydrite.  The  boring  at  this  point  was  abandoned,  because  it 
was  considered  that  no  practical  good  results  were  to  be  expected  from 
its  continuance. 

The  above-described  section  shows,  in  the  520  feet  of  strata  below  the 
top  of  the  first  salt  bod,  six  layers  of  rock-salt,  measuring  in  all  126  feet, 
without  counting  the  considerable  amount  of  salt  pi*esent  in  thin  layers, 
and  in  veins,  throughout  the  rocks. 

These  beds  of  rock-salt,  as  we  have  seen,  are  not  alike  in  purity.  The 
fiiNt  is  scarcely  suitable  for  mining,  while  the  second  is  remarkably  pnre, 
and  the  thii-d  approaches  it  in  this  respect.  The  latter  two  beds,  which 
measure  together  over  sixty  feet,  are  separted  fi-om  each  other  by  a  layer 
of  less  than  seven  feet  of  rock,  and  for  practical  purposes  may  be 
regarded  as  one  great  workable  mass  of  rock-salt.  It  was  desirable  to 
determine  the  composition  of  this  salt,  and  especially  of  the  purely  white 
and  translucent  ]X)rtion  of  the  second  bed  (Division  VIII),  measuring,  as 
has  been  shown  above,  ten  and  three-quarters  feet.  The  quality  of  this 
portion,  as  seen  in  the  cores,  was  apparently  uniform,  but  in  order  to 
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insare  an  avera^  of  the  mass,  per tiotit^  of  equal  size  wei^  broken  fh>m 
each  foot  of  the  core,  and  the  ten  specimens  thns  got  were  crashed  up 
together,  to  get  a  sample  for  analysis.  This  was  chemically  examined 
under  my  supervision,  by  Mr.  Grould,  the  determinations  being  made  in 
duplicate,  and  found  to  agree  very  closely.  The  results  were  as  follows , 
the  chloride  of  sodium  being  determined  by  ditference : — 

AiuJjiIf  vf 
Chloride  of  sodiiim   99*687  oolourleit 

Chloride  of  calcium '032 

Cftdoride  of  magnoeiam "095 

Sulphate  of  lime <)eO 

Insohihle  in  water "Ol? 

Moisture  •079 

100^00 

Pi-om  the  above  analysis  it  appears  that,  deducting  the  adherent  oompMtaon 
moisture,  the  amount  of  foreign  matters  inf this  salt  is  0*234,  or  lees  than  *****  *****"  "^^^ 
a-quarter  of  one  per  cent.  Its  remarkable  purity  will  appear  when  this 
result  is  c(»npared  with  the  analyses  of  the  best  commercial  salts,  the 
impurities  of  which  are  essentially  of  the  same  kind.  In  the  case  of 
the  rook-salt  of  Cheshire,  in  England,  I  copy  from  a  report  printed  by 
the  British  Hoq3e  of  Commons  in  1873,  an  analysis  of  *^  Crushed  Mars  ton 
rook^salt,"  made  by  Dr.  Grace  Calvert  for  Messrs.  Fletcher  k  Bigby,  as 
follows:  Chloride  of  sodium,  .96  70;  chloride  of  calcium,  *68;  chlorides 
of  magnesium  and  potassium,  traces ;  sulphate  of  lime,  '25 ;  insoluble 
matters,  1*74;  moisture,  '63  i=z  100.00.  This  gives  of  foreign  matters, 
deducting  the  moisture,  2*67  per  cent.,  or  moi^  than  eleven  times  as  much 
as  the  Goderioh  rock-salt.  Another  analysis  of  Cheshire  rocknsalt,  cited 
by  Watts  in  his  Dictionary  of  Chemistry,  gives  1*70  pei*  cent.,  and  one  c»f 
the  famous  rock-salt  of  Cardona,  in  Spain,  1'45  per  cent,  of  foreign 
matters. 

The  salts  got  by  evaporation  from  sea- water  and  from  brines,  with  c^nj-^rfgjjn^th 
which  our  markets  ai'e  in  great  part  supplied,  contain  nearly  as  much  ^^^^ 
impurity.  From  data  gathered  by  me,  and  published  some  years  since  in 
a  report  of  the  Geological  Survey  of  Canada,  already  referred  to,  it 
appears  that  the  amount  of  foreign  matters  in  Turk's  Island  salt  is  2-34  ; 
in  Saginaw  salt,  200  ;  in  Syracuse  solar  salt,  1*16 ;  and  in  the  boiled  salt 
from  the  same  locality,  about  1*60  per  cent.  Of  the  salt  made  at  Gode- 
rich  from  the  brines  pumped  from  the  salt-bearing  strata  of  the  region, 
three  samples,  analysed  by  me  in  1871,  gave  for  coarsely  crystalline  salt, 
1'097;  flaky  medium  salt,  1*282;  and  fine  salt,  1*625  per  cent,  of  foreign 
impurities.    The  fine  si^t,  which  is  t^e  least  pure,  is  made  by  boih'ng, 
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the  others  by  slower  evaporation.  Tlie  anal3''8i8  by  Dr.  Groeesmann  of 
another  sample  of  Cloderich  b^^iled  salt  gave  1'50 ;  while  the  rock-«alt 
from  the  layer  of  ton  and  three-quarters  feet  in  Division  VIII.  of  the 
section,  as  we  have  seen,  contains  only  0*234  per  cent,  or  less  than  one- 
sixth  of  the  amount  of  foreign  matter  found  in  the  boiled  salt  made  from 
the  Goderich  brines. 

^j^o*  A  considerable  portion  of  the  impurities  in  the  commercial  salts  which 

we  have  thus  compared  with  the  Goderich  rock-salt,  consists,  it  is  true,  of 
sulphate  of  lime  (gypsum),  which  is  not  actively  injurious ;  but  the 
brines  of  Saginaw  and  Syracuse,  and,  to  a  less  extent,  those  of  Groderich, 
contain  (as  I  have  shown  at  length  in  the  report  of  1869,  already 
quoted),  chlorides  of  calcium  i»nd  magnesium,  which,  in  the  ordinan' 
methods  of  salt-making,  accumulate  in  the  pans  or  kettles,  and  give  to 
the  salt  very  objectionable  qualities,  unless  they  are  removed  by 
chemical  processes,  as  is  done  in  the  superior  quality  of  da]i*y>salt  made 
at  Syracuse. 

Jrom  todbad^  The  less  pure  salt,  which  overlies  the  pure  white  layer  in  the  second 

bed,  was  examined,  like  the  preceding,  by  talking  small  portions  from 
each  foot  of  the  core,  and  making  from  them  an  avei'age  sample.  It 
was  analyzed,  as  before,  with  the  following  results:  chlo^^ide  of  sodiam, 
91*24  ;  chloride  of  calcium,  57  ;  chloride  of  magnesium,  -05  ;  sulphate  of 
lime,  2*81;  insoluble  in  water,  5-33  =  10000.  The  impurities,  consisting 
of  gypsum  and  marl,  are  vory  irregularly  distributed  through  the  layers; 
and  it  would  appear,  from  an  inspection  of  the  cores,  that  by  a  proper 
selection  it  would  be  easy  to  get  a  large  proportion  of  salt  much  puier 
than  this,  and  probably  equal  to  the  Cheshire  salt,  of  which  the  analysis 
has  been  given  above.  The  same  is  true  of  the  gi-eater  part  of  the  third 
bed  (Division  X.)  These  groat  masses  above  and  below  the  white  salt 
would  yield,  in  abundance,  salt  for  agricultui-al  and  manufacturing 
purposes,  and  pi-obably  for  the  salting  of  provisions;  while  the  layer  of 
pure  white  salt,  when  ground,  would  give  a  product  which  for  the  dairy, 
and  for  table  use,  would  bo  unequalled  in  purity  and  in  beauty. 

Examination  for  The  salifcrous  strata  of  Stiissfurth  and  Douglasshall,  in  Germany,  and 
of  some  other  regions,  contain,  as  is  well  known,  soluble  salts  of 
magnesia  and  of  potash,  which,  in  the  localities  named,  have  been  found 
of  great  economic  importance.  A  careful  examination  of  the  cores  from 
the  Goderich  boring  was  accordingly  made,  in  order  to  detei'mine  in 
these  the  presence  or  absence  of  such  compounds.  Samples  wei'e  taken 
not  only  of  the  solid  salt  of  the  various  salt  beds,  but  of  that  found  in 
veins  and  thin  layei-s,  or  disseminated  throughout  the  saliferous  strata. 
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The  following  is  a  description  of  these  samples  from  the  various  divisions 
of  the  section  : — 

Division  V:  marls ;  saline  efflorescence  on  the  core ;  from  983  feet.        specimens 

Division  VI;  first  bed  of  salt;  glassy  salt,  1,000  feet;  granular  salt,  examiniuion. 
l,026i  feet. 

Division  VII;  dolomite  and  marl ;  white  granular  salt  in  vein,  1,031 
feet;  red  fibrous,  at  1,05?  feet. 

Division  Fill;  second  bed  of  salt;  dark-coloured  glassy  salt,  1,085 
feet. 

Division  X;  third  bed  of  salt;  white  glassy,  1,092^  feet;  white 
opaque,  1,095  feet;  white  transparent,  1,100  feet;  white,  with  marl, 
l,116Jfeet;  reddish,  1,121  feet. 

Division  XT ;  marls,  etc. ;  reddish  salt  in  marl,  1,127  feet ;  reddish, 
irregular  lumps  in  marl,  1,134  feet;  white  granular  in  marl,  1,142  feet; 
white,  like  the  last,  1,152  feet;  white,  vertical,  vein  in  dolomite,  1,178 
feet;  small  grains  in  dark  porous  dolomite,  1,180  feet;  grains,  like  the' 
last,  1,183  feet;  thin  layei*s  of  dark-brown  salt  in  porous  dolomite,  1,192 
feet ;  reddish  salt  in  vertical  seams  in  dolomite,  1,201  feet ;  reddish  salt, 
as  before,  1,205  feet. 

Division  XII;  fourth  bed  of  rock-salt ;  colourless  and  transparent 
salt,  1,208  feet. 

Division  XV ;  marls  ;  red  granular  salt,  1,272  feet;  red  granular  salt, 
1,283  f^Qt ;  red  fibrous  salt,  1,294  feet ;  red  fibrous  salt,  1,314  feet. 

Division  XVI. ;  marls,  granular  salt  with  anhydrite,  1,420  feet;  white 
glassy,  1.500  feet;  brine  from  1,500  feet^ 

Of  each  of  these  specimens,  twenty-eight  in  number  (without  count-  Trmoesoniyoi 
ing  the  brine  from  the  bottom,^  there  were  taken  a  gramme  or  more,  p***"**  i*"*^*- 
which  was  dissolved  in  a  little  water  and  examined  for  potassium,  by 
the  addition  of  platinum-chloride  and  alcohol,  but  in  no  case  was  there 
found  an  appreciable  quantity  of  potash-salt,  the  soluble  material  being 
in  every  instance  nearly  pure  chloride  of  sodium.  The  brine  from 
1,500  feety  tested  in  like  manner,  contained  only  traces  of  potash-salt, 
with  small  portions  of  the  chlorides  of  calcium  and  magnesium. 

In  calculating  the  results  of  mining  i^ock-salt  it  is  necessary  to  know  Detennin*aon 
its  specific  gravity,  and  upon  this  point  there  are  found  great  discre-  ^^!^ 
pancies,  the  determinations  by  different  observers  worthy  of  confidence 
varying  from  200  to  over  2-25,  so  that  Prof.  Henry  Wurtz  has  been  led, 
from  a  comparison  of  a  great  number  of  observations,  to  conclude  that 
these  diffei'enced  correspond  to  different  degrees  of  chemical  condensa- 
tion,    lu  the  present  case  I  sooight  to  fix,  with  as  great  care  as  possible, 
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the  specific  gravity  of  belected  Hpeeimens  of  pui*e  rook-salt  from  the 
white  layers  of  the  t^econd  bed  (Division  Vlll.)  of  the  SectioD.  For  this 
purpose  fj'eshiy  distilled  oil  of  turpentine,  having  a  specific  ^avity  of 
0*863,  was  used,  and  the  determinations  wore  made  at  15^  C.  Two 
fragments  of  the  transparent  colourless  salt,  weighing,  fespectivelj,  a 
little  over  four,  and  ten  and  u-half  grammes,  gave  each  a  specific  gravity 
of  2-172;  a  thiixl  fragment  of  about  ten  grammes,  2*168;  and  a  fourth 
of  nearly  five  grammes,  2*138.  This  last  wai»  imperfectly  transparent, 
and  was  seen,  under  a  small  magnifying  power,  to  contain  namerova 
litUa  cavities  filled  with  brine,  to  which  its  lower  specific  gravity  is  to  be 
ascribed.  We  may,  I  think,  accept  2-172  as  the  density  of  the  pure 
pellucid  rock-salt  of  this  bed;  but  for  the  purposes  of  calculation  in 
mining,  the  lowest  figui'e,  or  more  conveniently  2125,  being  two  and 
one-eighth  times  the  weight  of  water,  may  be  safely  assumed  for  the 
great  mass  of  salt. 

ip«r«a».  A  layer  of  i-ock-salt,  one  foot  in  thickness,  with  a  specific  gravity  of 

^-125,  will  contain  for  each  acre  of  8Ui)erticies  (4,840  square  yards)  2)873 
tons  of  2,000  pi>unds.  or  2,582  gross  tons  of  2,240  pounds ;  which  gives 
for  the  layer  of  white  salt  ton  and  throe-quartei-s  feet  thick^  27,751  gross 
tons,  equal  to  1,110,280  bushels  (estimated  at  fiftj^-six  pounds  each)  to 
the  acre.  As  regai-ds  the  loss  in  mining,  from  pillars  left  behind,  etc., 
the  average  in  coal-mining  in  England  is  estimated  at  twenty  })er  cent., 
and  as  the  finely  bnjken  salt  is,  unlike  the  coal,  merchantable,  the  loss 
in  mining  solid  undismrbed  ground  at  Goderich  should  not  exceed  this. 
If  then  we  sup}X)se  eighty  per  cent,  of  the  salt  from  the  white  layer  of 
ten  and  three-quartei-s  feet,  to  be  got  in  a  merchantable  shape,  it  will  be 
equal,  for  each  acre,  to  a  little  over  22,200  tons,  or  880,000  bushels,  so 
that  the  product  from  mining  twenty  acres  of  this  layer  of  roek-salt 
would  be  equal  to  the  entire  8alt-])roduction  of  the  United  States  in 
1870. 

«t  for  the  It  is  scarccIy  necessary  to  enlarge  upon  the  vast  economic  impor- 
tance of  such  a  salt-deposit  as  this,  or  upon  its  value  to  the  industry  and 
commerce  of  the  country.  In  place  of  the  comparatively  laborious  and 
costly  process  of  manufacturing  salt  fi-om  brines,  in  a  region  remote 
from  coal,  where  wood  is  yearly  increasing  in  price,  we  have  ofiPered  to 
the  miner  a  deposit  practically  inexhaustible  in  extent  and,  in  large 
part,  of  exceptional  purity.  While  the  finer  qualities  of  salt  may  here 
be  cheaply  obtained  for  the  supply  of  the  vast  and  jwpulous  regioAS 
which  are  i-eadily  accessible  by  the  great  lakes,  the  opening  of  such 
mines  would  yield,  at  lower  rates,  salt  somewhat  less  pure,  which  wotiM 


be  well  adapted  for  the  wants  of  the  ohemical  manufaotnirer  and  the 
agricultmnst. 
In  conclusion,  it  remains  to  notice  some  points  relating?  to  the  eeoloficy  Rock-Mitko 
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of  this  deixwit,  and  to  the  occurrence  of  salt  in  North  America.  To  the  America  btie 
east  of  the  Bocky  Mountains,  jM'evious  to  its  discovery  at  Goderich  in  dtacoverimt 
1866,  rock-salt  had  been  found  oply  in  two  localities ;  one  of  these  being 
at  Petite  Anse  Island,  near  New  Iberia,  upon,  the  Bayou  Teehe,  in 
Western  Louisiana,  and  the  other  at  Saltville,  Washington  Ck>unty,  in 
Southwestern  Virginia.  This  latter  deposit,  where  rock-salt  is  associated 
with  gypsum  and  marls,  although  situated  in  the  midst  of  Palsaozoic 
rocks,  is,  by  Prof.  Lesley,  regaixied  as  probably  ot  Tertiary  age,  and  as 
occupying  a  very  limited  basin.  The  sources  of  the  brines  in  the  salt- 
wells  of  the  Ohio  valley,  and  of  Saginaw,  in  Michigan,  are  supposed  to 
be  near  the  base  of  the  Carboniferous  series  ;  the  Michigan  salt  group  of 
Winchell  being  above  the  Devonian  sandstones,  but  beneath  the  lime- 
stone which  thei*e  underlies  the  coal  measures.  Bock  salt  has  never,  so 
far  as  I  am  awai*e,  been  detected  in  the  borings  at  this  geological  horizon. 

The  saliferous  formation  of  New  York  was  culled   by  Yiqiujiem  the  oistribntion  i 

^  thickneM  of 

Onondaga  salt  group,  but  to  prevent  confusion  with  the  Onondaga  lime-  f^^^ 
stone  (a  sub-division  of  the  overlying  Upper  Helderberg  group,)  the 
synonym  of  the  Salina  formation,  from  the  town  of  Salina  (named  for  its 
salt-works,)  near  Lake  Onondaga,  is  to  be  preferred.  The  Salina  foima- 
tion  has  a  position  in  the  geological  column  in  the  upper  pai't  of  the 
Silurian  series.  It  rosts  conformably  upon  the  magnesian  limestone  of 
the  Niagara  formation,  and,  in  Western  Ontario,  upon  a  similar  rock, 
which,  although  apparently  an  upwai'd  continuation  of  the  Niagara,  has, 
for  pal83ontologioal  reasons,  been  sepai*ated  from  it,  and  designated  the 
Cruelph  formation.  At  its  northei*n  outcrop,  in  Montgomeiy  County, 
New  York,  the  Salina  is  only  a  few  feet  in  thickness,  but  westward, 
along  itfi  northern  outcrop,  it  rapidly  augments  in  volume,  and  attains,  in 
Wayne  County,  a  volume  of  700,  and  even  in  parts,  it  is  said,  of  1,000 
feet  Where  it  crosses  the  N'iagam  Biver  this  thickness  is  reduced  to 
less  than  300,  and  in  Ohio,  according  to  NewbeiTy,  to  less  than  twenty 
feet,  while  Winchell  found  in  Northern  Michigan  only  thirty-seven  feet 
of  strata  representing  the  Salina  formation.  Here,  however,  the  forma- 
tion is  characterized,  as  in  New  York  and  in  Ontario,  by  the  presence  of 
gypsum.  In  its  greater  development,  in  New  York,  it  consists,  in  the 
lower  portion,  of  variegated  red  and  green  mai'ls,  overlaid  by  grey  or 
drab  dolomites  and  nhales  containing  beilB  of  gypsum,  sometimes  accom- 
panied  by   native  sulphur  in  small  quantities^    Crystalline  pli^tes  of 
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speculai*  iron  ore,  as  pointed  oat  to  me  by  Dr.  Goessman,  are  also  some- 
times found  in  dilutes  in  the  dolomites  of  this  formation. 

Overlying  the  Salina  formation  are  found  the  Water-lime  beds,  which 
are  dolomites,  like  the  underlying  strata,  and  contain  the  remains  of 
Enryptenis  and  some  other  crustaceans.  This  division,  united  with  the 
Lower  Heldei4)erg  by  Yanuxem,  is  sepamted  alike  fi*om  it  and  from  the 
Salina  by  Professor  James  Hall,  who,  however,  shows  that  the  Water- 
lime  is  more  closely  related  to  the  Salina,  from  which  it  is  not  always 
easy  to  distinguish  it.  The  Lower  Helderberg,  consisting,  at  its  base,  of 
dark-blue  non-magnesian  limestone,  with  tentaculites,  succeeded  by 
divisions  characterized  by  pentameii,  spirifei*8,  and  crinoids,  indicates 
conditions  of  deposition  which  were  very  different  from  those  of  the  two 
preceding  periods,  and  did  not  extend  fui*ther  westward  than  the  centre 
of  the  State  of  New  York ;  beyond  which  the  Lower  Helderberg  lime- 
stones are  absent,  and  those  of  the  Upper  Helderberg  rest  dii*ectly  on  the 
Water-lime  beds,  sometimes  with  and  sometimes  without  the  interpoei- 
tion  of  a  thin  stratum  of  silicious  i*ock,  repreMonting  the  Onskaoy 
sandstone.  This  appeai-s  to  have  been  spread  over  portions  of  Ontario, 
but  to  have  been  pai'tially  removed  by  erosion  before  the  deposition  of 
the  succeeding  limestones. 

Of  the  extension  of  the  Salina  fonnation  south waixl  beneath  the  overlying 
sti'ata,  nothing  is  known  until  we  reach  Central  Pennsylvania,  where, 
immediately  beneath  the  well-characterised  Lower  Helderberg  (Lewis ton) 
limestone,  appears  a  series  of  thin- bedded,  more  or  loss  argillaceous  lime- 
stones, 580  feet  thick,  which  have  been  referred  to  the  Water-lime 
formation.  These  rest  upon  375  feet  of  fossiliferous  limestone  and  shales, 
which,  in  their  turn,  roix)bO  upon  the  strata  of  the  Clinton  forniation. 
Mi\  Ashburner,  of  the  Second  Geological  Survey  of  Pennsylvania,  to 
whose  recently  published  valuable  section  we  are  indebted  for  these 
detailrs,  suggests  that  tliehc  375  feet  may  "  i-ej)re8ent  equally  or  conjointly  " 
the  Niagara  and  Salina  I'uj  mations  of  New  York.  (Trans.  American  Philo- 
sophical Society,  February'  16th,  1877,)  It  is  clear  that  the  conditions 
which  give  rise  to  the  gypsiferous,  salifeiX)U8,  and  non-fossiliferous  beds 
of  the  Salina,  did  not  extend  to  this  region. 

No  rock  salt  has  as  yet  been  discovered  in  the  Salina  formation  in  New 
Y'ork,  which  is  nevertheless  regaided  as  the  source  of  the  brines  of 
Syracuse  and  its  vicinity.  Hopper-shaped  cavities,  supposed  to  be  due 
to  the  removal,  by  solution,  of  crystals  of  salt,  are,  however,  found  in 
marls  at  the  outciop  of  this  formation,  both  in  New  York  and,  further 
westwai-d,  in  Ontario.     It   is  not,  perhai)s,  generally  known  that  the 
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numerous  salt-wells  of  the  Syracuse  region,  though  occurring  along  the  BHoMat 
outcrop  of  the  Salina  formation,  do  not  peneterate  into  it,  but  are  sunk  in  overiying'*^o™ 
a  deposit  of  stratified  sand  and  gravel,  which  fills  up  a  valley  of  erosion, 
measuring  nearly  four  miles  from  north  to  south  by  two  miles  from  east 
to  west.  The  marls  belonging  to  the  base  of  the  formation  crop  out  to 
the  northward,  and  are  found  in  the  various  borings  beneath  the  ancient 
gravel  deposit,  which  is  itself  covered  by  thirty  or  forty  feot  of  more 
recent  loam  or  sand.  The  bottom  of  the  basin  is  veiy  iiTegular,  the 
marls  being  met  with  at  depths  of  from  ninety  to  180  feet  in  some  parts, 
and  at  a  depth  of  382  feet  in  the  middle  of  the  basin,  the  greatest  depth 
of  which,  accoixling  to  Mr.  Geddes,  is  not  less  than  414  feet  below  the 
surface-level  of  Onondaga  Lake,  and  fifty  feet  below  the  level  of  the  sea. 
(Trans.  New  York  State  Agricultural  Society,  1859.) 

We  have  seen  that  the  outcrop  of  the  Salina  formation,  passing  from  DtatribuUon oi 
New  York,  with  a  thickness  estimated  at  less  than  300  feet,  crosses  the  wtSterUme 
Niagara  River  above  the  cataract,  and  enters  the  Province  of  Ontario,  SSSJfoI" 
where  its  distribution  has  been  carefully  studied  by  Mr.  Alexander 
Muri*ay,  of  the  Geological  Sui'vey  of  Canada,  iy  reference  to  the 
geological  map  of  Canada,  on  which  the  Water-lime  beds  are  included 
with  the  Salina  formation,  and  represented  by  the  same  colour,  the  series 
may  be  traced  between  the  underlying  Guelph  and  the  overlying  Upper 
Helderberg  (Conaiferous)  formation,  neai'ly  westwaitl  from  the  Niagara 
River  to  Brantfoixl,  and  thence  north-north-west  to  Southhampton,  at  the 
mouth  oi  the  Saugcen  River,  on  Lake  Huron,  a  distance  of  about  180 
miles.  From  this  point  its  upper  limit  stretches  southwaixl  along  the 
lake  for  fifty  miles,  to  Gtxlerich,  where  the  higher  beds  of  the  series 
disappear,  being  overlaid  to  the  eastward  by  the  limestone  of  the  Upper 
Helderberg,  Beneath  the  wate]*s  of  the  lake  the  outcrop  of  the  Salina 
tuiTis  again  to  the  northwaixi,  and  reappears  in  the  Duck  Islands,  south 
of  the  Grand  Manitoulin,  and  at  the  Straits  of  Mackinac.  The  an*ange- 
ment  of  the  strata  north  and  east  of  Croderich  shows  the  existence  of  a 
shallow  synclinal  dying  out  to  the  southward,. and  inclosing  a  tongue  of 
the  overlying  limestones.  These,  from  Groderich,  extend  for  a  distance  of 
about  forty  miles  to  the  eastward,  and  about  the  same  distance  to  the 
northwaixi ;  Ainsleyville  and  Tees  water  lying  nearly  in  the  centre  of  the 
synclinal,  which  is  suiTOunded  east,  north  and  west  by  the  Salina  series. 

The  belt  of  this  series,  of  which  we  have  thus  ti*aced  the  distribution, 
has  a  breadth,  throughout  the  whole  distance,  varying  from  eight  to  six-  diwimiSirto 
teen  miles,  and  includes  in  its  upper  part,  beds  having  the  character  of  borings'  " 
the  Water-lime,  (affording  in  some  places  ueai*  Lake  Eiue,  the  chai-acter- 
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istic  Burypterus)  anderlaid  by  dolomitic  su*atu,  with  ^ypsam,  which  u 
mined  in  soveral  localities.  Some  gi^eenish  marly  beds  are  found,  but 
nothing  is  seen  corresponding  to  the  great  mass  of  variegated  marls 
which  appears  at  the  base  of  this  formation  in  Central  New  York,  and  in 
the  Goderieh  borings ;  neither  are  there  any  brine-springs  known  along 
its  outcrop.  The  whole  thickness  of  these  nearly  hoi*izontal  strata, 
along  the  north-east  border  of  the  Ujiper  Holderberg  limestone,  ]& 
probably  not  great,  but  north-westward,  towards  Lake  Hui*on,  there  is 
evidently  a  rapid  thickening,  and  a  development  of  saliferous  strata  in 
the  formation,  as  is  shown  in  the  vicinity  of  Groderich.  The  results  of 
the  borings  atTeeswater,  Ainsleyville,  Cari*on  brook  and  Mitchell  (already 
mentioned)  prove,  however,  that  the  eastern  limit  of  this  development 
lies  between  those  places  and  the  lake  shore.  Much  further  exploratk)n 
by  borings  would  be  necessary  before  it  would  be  possible  to  determine 
whether  the  salt  found  further  south,  in  Bosanquet,  Wai'wick  and  Dawn, 
belongs  to  the  same  area  as  that  of  Goderieh  and  its  vicinity,  or  whether, 
like  the  salt  of  Syracuse,  it  occupies  a  separate  saliferous  basin  at  the 
same  geological  horizon  as  these. 

In  strata  underlying  the  saliferous  rocks  already  noticed  as  occurring 
at  the  base  of  the  coal  measui'cs,  there  exists  in  Michigan  another  salt- 
bearing  horizon  which,  it  may  be  conjectui-ed,  belongs  to  the  Salina 
formation.  A  well,  bored  to  a  depth  of  1,198  feet,  in  Port  Austin,  Huron 
County,  Michigan,  on  the  western  shore  of  Lake  Hui*on,  nearly  opposite 
to  Goderieh,  has  yielded  a  strong,  though  somewhat  impure  brine,  mark- 
ing 88°  of  the  salometer,  which  has  been  analysed  by  Dr.  Groessmann. 
This  boring  is  sunk  in  the  Devonian  (Portage  and  Chemung)  sandstones 
of  the  region,  between  which  and  the  Salina  formation  there  intervene, 
on  the  Canaci-an  shore  of  Lake  Huron,  about  400  feet  of  strata  belonging 
to  the  Hamilton  shales,  and  200  feet  of  the  Upper  Helderberg  limestones. 
It  would  appear  that  we  have  at  Port  Austin  a  yonsidemble  diminution 
in  thickness  either  of  the  ovci'lying  torinations  or  of  the  Salina  forma- 
tion itself.  This  latter  supposition  would  agree  with  the  gi*6atly 
diminished  thickness  found  by  Professor  Winchell  for  this  formation  at 
its  outcrop  near  Mackinac,  where  it  is  reduced  to  less  than  foity  feet 
A  further  discussion  of  this  subject  will  be  found  in  my  report  already 
referred  to  (Geological  Survey  of  Canada  for  18G9).  Since  that  time 
rock-salt  has  been  detected  in  Huron  County,  in  a  boring  at  Caseville, 
and  further  northward,  in  1872,  at  a  depth  of  1,164  feet,  in  a  boring 
begun  in  the  same  strata  at  Alpena,  on  Thunder  Bay,  sixty  miles  or  more 
west  of  north  from  Huion  Couniy.     These  occurrences  of  rock<salt  were 
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made  known  by  Professor  Winchell  in  1874,  but  details  with  regard  to 
them  are  still  wanting.  The  existence  of  brines  in  the  counties  of 
Macomb  and  Iosco,  which  have  a  geological  position  similar  to  those  of 
Huron  and  Alpena,  has  also  been  announced. 

[Since  these  pages  were  in  print,  a  paragraph  (in  April,  1877)  in  the  ^'^■^***^^ 
Inter-Ocean  pnrn&\,  of  Chicago,  states  that  a  well  has  lately  been  sunk 
at  Bay  City,  on  Saginaw  Bay,  in  Michigan,  with  a  view  of  ascertaining 
whether  salt  exists  below  the  present  brine-producing  horizon  of  that  re- 
gion (which  is  that  at  the  base  of  the  coal  measures),  and  that  a  stratum  of 
''rock  salt,'*  115  feet  in  thickness,  has  been  reached  at  the  great  depth 
of  2,086  feet  from  the  surface.  This,  it  may  be  conjectured,  belongs  to 
the  Sallna  formation.] 

The  Lower  Helderberg  rocks,  seen  overlying  the  Salina  in  Eastern  DivisioMor 
New  York,  disappear  entirely  to  the  west  of  Onondaga  County,  and  the  SSISrbergiD 
Oriskany  sandstone,  regarded  as  constituting  a  division  between  these 
and  the  Upper  Helderberg,  is  not  found  continuously  to  the  west  of 
Cayuga  Lake;  beyond  which,  except  where  isolated  patches  of  the 
Oriskany  intervene,  the  Water-lime  beds  are  directly  overlaid,  through- 
out New  York  and  Ontario,  by  the  Upper  Helderberg  limestonen. 
These,  in  New  York  are  divided  by  Professor  James  Hall  into  a  lower 
member,  the  Onondaga,  described  as  a  grey,  sub-crystalline,  coralline 
limestone,  and  an  upper  member,  the  Seneca  or  Corniferous,  consisting 
of  compact  limestones,  dark  in  colour,  often  bluish  or  blackish,  contain- 
ing few  corals,  and  generally  less  fossiliferous  than  the  lower,  but 
abounding  in  chert  or  homstone,  which  sometimes  exceeds  the  limestone 
in  amount 

In  Ontario  these  divisions  of  the  Upper  Helderberff  have  not  been  Comiferous  in 

Ontario. 

clearly  made  out,  partly  for  the  reason  that  the  strata  are  much  con- 
cealed by  clays,  but  the  whole  mass  of  limestone,  from  the  Water-lime 
below  to  the  over-lying  Hamilton  shales,  has  been  included,  on  the 
geological  map  of  Canada,  under  the  name  of  Corniferous,  and  has  a 
thickness  estimated  at  about  200  feet.  On  the  Maitland  River,  near  the 
town  of  Goderich,  is  a  section  in  which  grey,  coralline  limestones,  sup- 
posed to  represent  the  base  of  the  Upper  Helderberg,  repose,  with  the 
intervention  of  a  few  feet  of  yellowish  sandstone,  upon  grey  bituminous 
dolomites,  which  have  been  regarded  as  the  summit  of  the  Water-lime 
formation.*  The  distribution  of  the  Upper  Helderberg  limestones  to 
the  north  and  eaat  of  this  has  already  been  described.     It  will  be  remem- 


*  Geology  of  Canada,  IMS,  p.  877. 
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bered  that  at  Clinton,  thirteen  miles  southeast  from  Goderioh,  it  was 
necessary  to  sinl(  to  1,180  feet,  or  216  feet  deeper  than  at  Groderich, 
before  reaching  the  rock-salt.  This  may  probably  be  taken  as  repre- 
senting approximately  the  thickness  of  the  overlying  Corniferoua  lime- 
stone. 

We  now  come  to  the  consideration  of  an  unexpected  result  of  the 
examination  of  the  cores  fVom  the  Groderich  boring ;  namely,  the  occur- 
rence beneath  278  feet  of  beds,  chiefly  dolomite,  which,  according  to  the 
Greological  Survey,  underlie  the  Comiferous  limestone  of  the  region,  of 
not  less  than  276  feet,  chiefly  of  grey,  non-magnesian,  coi'alline  lime- 
stone, abounding  in  chert,  and  seeming  like  a  repetition  of  the  Comifer- 
ous. Beneath  this  lower  fossiliferous  limestone,  it  will  be  noted,  are 
dolomites  with  gypsum,  succeeded  by  variegated  marls,  with  an  aggre- 
gate thickness  of  not  less  than  364  feet  before  reaching  the  saliferous 
strata,  which  latter  have  been  penetrated  520  feet  without  i*eaching  the 
underlying  Guelph  formation.  Professor  James  Hall,  who  has  kindly 
examined  such  specimens  of  the  corals  as  I  have  obtained  from  this 
limestone  (Division  III.  of  the  section)  recognizes  in  them  two  species 
of  FavositeSf  F,  WincheUx  and  F,  Emmonsii,  together  with  a  section  of 
Acervularia  or  Diphyphyllum. 

It  might  be  supposed  that  these  corralline  limestones  of  Division  III. 
correspond  to  the  Onondaga  (the  lower  member  of  the  Upper  Holder^ 
berg,)  and  that  the  dolomites  of  Division  II.  are  but  a  locally  intercalated 
mass,  separating  this  from  the  proper  Comiferous — the  superior  mem- 
ber. These  dolomites  have,  however,  been  supposed  to  be  continuous 
with  those  which,  near  the  shoi^e  of  Lake  Erie,  hold  the  fossils  of  the 
Water-lime  formation,  and  are  there  overlaid  in  part  by  the  Oriskany 
sandstone,  thus  occupying  a  position  inferior  to  the  whole  of  the  Upper 
Helderberg  series.  Moreover,  there  is  not,  as  far  as  known,  any  inter- 
posed mass  of  coralline  limestone  along  the  belt  of  magnesian  strata, 
believed  to  represent  the  Salina  and  Water-lime  formations,  which  has 
been  traced  from  Lake  Erie  to  Lake  Huron. 

A  second  hypothesis  may  be  suggested  to  explain  this  seeming 
anomaly.  If  we  suppose  that  at  the  time  when  the  saliferous  and 
magnesian  sti*ata  of  the  Salina  and  Water-lime  formations  were  in 
course  of  deposition  in  cut-off  basins,  the  outer  ocean  already  contained 
the  fauna  of  the  Upper  Helderberg  time,  we  may  admit  that  the 
intercalated  mass  of  coralline  limestone  of  Division  III.  was  deposited 
by  a  temporary  influx  of  the  waters  of  the  open  sea  into  a  part  of  the 
evaporating  basin. 
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The  existence  of  snch  a  saliferons  deposit  as  the  Salina,  and  the  great 
variations  in  its  thickness  over  adjacent  areas,  point  to  local  irregulan- 
ties  of  surface,  which  render  either  one  of  the  above  hypotheses  not 
antecedently  impi*obable.  In  the  firet,  we  suppose  an,  intercalation  of 
of  magnesian  deposits  in  the  midst  of  the  non-magnesian  coralline  lime- 
stones of  the  Upper  Helderberg  senes ;  and  in  the  second,  the  interposi- 
tion of  a  non-magnesian  coralline  limestone  among  the  dolomites  of  the 
Salina  and  Water-lime  series.  Farther  observations  will  be  required 
before  it  is  possible  to  determine  which  one,  if  either,  of  these 
hypothesis  is  admissible.  It  is  to  be  hoped  that  the  mining  operations 
projected  for  the  working  of  the  i*ock  salt  at  Groderich  may  fbmish 
more  extended  palsaontological  evidence,  which  will  be  eagerly  sought 
for  by  geologists. 
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and  along  the  shore  portions  of  Horton  and  Boss  Townships,  and  thus 
render  their  connection  with  the  gi*eat  bands  of  limestone,  in  Ottawa 
County  certainly  more  remote,  or,  perhaps,  altogether  preclude  it. 
Commencing  at  Amprior,  I  shall  now  proceed  to  describe  the  very 
intricate  windings  of  these  rocks  befo]*e  they  finally  pass  from  the 
Province  of  Ontario  to  the  Quebec  side  of  the  Ottawa  Biver.  In 
the  report  last  cited,  the  great  Lanark  and  Eamsay  band  of  limestone 
with  its  associated  black  hornblende-rocks  (Group  lY.)  was  described 
and  mapped  as  disappearing  under  the  Silurian  rocks  in  the  eastern 
portion  of  Ramsay  Township.  Comparing  the  last  strike  and  dip 
obtained  here  with  those  at  Amprior,  and  from  a  study  of  the  general 
characters  of  the  limestone  in  both  places,  it  appeared  almost  cer- 
tain that  it  was  continuous  between  these  positions,  though  concealed 
by  the  overlying  Silui*ian,  and  such  proved  to  be  the  case.  An  examina- 
tion of  the  townships  of  Pitzroy  and  Torbolton,  bordering  upon  the 
Ottawa  below  Ai*nprior,  revealed  some  breaks  in  the  flat  Silurian  beds, 
in  which  the  inferior  crystalline  rocks  again  became  visible.  By  means 
of  these  isolated  exposures,  we  wore  enabled  to  trace  the  Bamsay  baiid 
of  limestone  northward  through  Fitzroy,  to  Pitzroy  Harbour,  on  the 
Ottawa.  Here  it  was  found  to  be  immensely  developed,  and  had  been 
extensively  quarried  for  use  in  the  construction  of  the  Govenimenl 
buildings  at  Ottawa.  In  the  same  direction  was  also  traced  the  first 
belt  of  red  gneiss  in  succession,  or  that  known  in  Bamsay  as  the  "  Wolf 
Cove"  belt,*  which,  likowiHC,  projects  through  the  Silurian  sandstones  at 
many  points  between  Bamsay  and  the  Ottawa  Biver.  As  will  be  seen 
from  the  map,  the  stiike  of  the  i*ocks  on  leaving  Bamsay  has  changed 
from  north-easterly  to  northerly,  cairying  them  to  Fitzroy  Harbour, 
while  at  the  harbour  they  further  turn,  tii^st  to  the  westward  of  north 
and  then  westward.  The  dips,  likewise,  corresponding  to  this  flexure,  are 
in  succession  to  the  S.E.,  E.,  N.B.,  and  N.  at  various  angles.  In  the 
last  two  directions  the  ang^e  of  dip  becomes  small,  and  in  some  localities 
the  bedding  is  even  nearly  horizontal . 

Pix)m  Pitzi*oy  the  limestone  extends  across  the  Ottawa  Biver,  and 
occupies  a  portion  of  the  shore  of  the  township  of  Bristol,  Que.,  at 
and  contiguous  to  the  point  where  the  Pontiac  Hoi'se  Baili'oad  comes  out 
to  the  steamboat  wharf,  and  almost  immediately  opposite  Amprior.  In 
Bristol,  the  limestone  is  overlain  by  a  volume  of  dark  hornblendic  and 
red  granitoid  gneiss,  with  epidote ;  above,  or  in  the  upper  portion  of  which 


*  BaportoC  Progiw,  1874-6,  p.  166. 
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there  occurs  an  horizon  of  magnetic  iron  ore.  On  this  horizon  are  Magnetic  iroi 
situated  the  openings  known  as  the  "Bristol  Iix)n  Mines/'  and  it  is 
important  and  interesting  to  note  here  that  the  position  of  these 
corresponds  closely  to  that  of  the  "  Foley  Mine"  openings  in  Bathurst 
Township,  in  Lanark  County,  which  are  likewise  towards  the  summit  of 
a  belt  of  gneiss  underlain  by  crystalline  limestone.    The  character  of  the  character  o( 

ore. 

ore  is  also  alike  in  both  positions ;  occuiTing  in  large  and  well-defined 
crystals,  as  well  as  in  the  form  of  crystalline  masses  more  ordinarily  met 
with.  The  apatite,  however,  which  characterizes  the  Bathurst  horizon, 
appears  to  be  wanting  in  Bristol,  or,  at  any  rate,  has  not  yet  been 
discovered.  We  thus  feel  pretty  confident  that  the  Fitzroy,  Samsay, 
and  Lanark  exposures  of  limestone  are  all  parts  of  one  band,  and 
consequently  should  expect  to  find  above  this,  as  we  eventually  did  in 
Bnstol,  a  sequence  of  rocks  corresponding  to  that  in  Bathui*st  and  South  other  ixxm  on 
3herbi'Ooke,  in  which  some  three  or  more  horizons  of  iron  ore  might  be 
ixpected  to  occur. 
The  limestone  along  the  Bristol  shore  of  the  Ottawa,  is  coarsely  banded  Brutoi 

lizneetone. 

vith  darker  and  lighter  layers.    It  dips  to  the  northward,  at  an  angle  of 

lx)m  15^  to  20^,  and  clearly  runs  under  the  gneiss  already  alluded  to. 

([Consequently  the  trough  foi*m,  assigned  to  the  south-westwai*d  extension 

•f  the  same  band  in  the  section  accompanying  my  map  and  report 

:br  1874-75,  in  Bamsay,  Lanai*k  and  Dalhousie  Townships,  is,  pi*obably, 

ncorrect,  and    its  great  spread  in  these   townships  may  simply  be  antAtprmdo 

iscribed  to  frequent  repetitions  of  it  in  supeiiicial  but  sharp  and  often  through 

overturned  undulations.    This  is  an  important  point,  as  if  not  a  trough, 

this  great  band  of  limestone  must  be  v.ery  low  down  in  the  series ;  in 

&ct,  almost  at  the  base  of  the  limestone-bearing  portion  of  the  Lauren- 

tian  system.    It  should  also  be  stated  here,  that  magnetic  ii'on  ores  are  iron  ores  in 

)f  frequent  occurrence  between  the  townships  of  Bristol  and  Bamsay,  Fitsroyontwo 

horizonaw 

lamely,  in  Torbolton  and  Fitzix>y,  and  that  though  they  occur  for  the 
^eater  part  as  straggling  deposits  in  the  run  of  a  belt  of  gneiss,  largely 
concealed  by  the  Silurian  sandstones,  still  there  are  sufficient  exposures 
(o  indicate  the  existence  of  two  or  more  horizons  of  ore.  They  are, 
undoubtedly,  an  extension  of  those  heretofore  ti*aced  through  South 
Shei*brooke  and  Bathui*st.  The  "  Foley  Mine"  horizon  in  particular  was 
clearly  identified  in  Fitzi'oy,  on  the  third  lot  of  the  twelfth  concession, 
where  an  opening  was  at  one  time  made  on  a  mass  of  magnetic  iron  ore,  liagneute  tn 
of  which  a  large  pai*t  was  in  the  form  of  distinct  crystals.  ^^ 

Towards  the  centre  pf  the  front  of  Bristol  the  upper  mai*gin  of  the 
limestone  is  again  cix>wded  into   the  Ottawa  valley  by  the  overlying 
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giieisiH,  which  continues  to  occupy  the  shore  for  some  distance.  Towards 
Bristol  Landing,  however,  further  north-westward,  the  limestone  again 
comes  in,  and  occupies  the  whole  remaining  shore  of  Bristol  Township, 
as  well  as  one-thiiti  of  Clarendon  ;  the  strike  being  here  clearly  to  the 
north  and  south,  and  the  dip  almost  vertical,  but  decidedly  to  the 
eastwaiti.  The  whole  valley  of  the  river  along  the  front  of  Bristol,  and 
on  the  opiK)sito  side  along  the  McNab  shore,  is  occupied  by  the  same 
banded  limestones,  and  it  is  evident  that  in  this  direction  their  spi*ead  is 
something  extraordinary.  At  and  around  Arn prior  they  are  immensely 
developed,  and  lie  at  all  angles  from  nearly  vertical  to  honzontal.  At 
this  i)oint  an  outlier  of  the  Calciferous  formation  comes  in,  and  extends  ir 
a  long,  narrow  strip  along  the  Ottawa  shore  through  the  whole  of  McNal, 
concealing  much  of  the  inferior  crystalline  rocks  in  this  direction. 

(A,)  The  McNab  and  Madawtiska  Trough, 

A  few  days  work  around  Ampnor,  revealed  the  existence  of  a  greit 
synclinal  of  the  limestones,  extending  westwaiil  up  the  general  coumo 
of  the  Miidawaska  Eiver,  through  McNab  Township  towards  Bunistowi, 
a  little  settlement  and  post  office,  some  twelve  miles  up  the  river. 
Towaixls  the  centre  of  this  township  the  limestone  trough  is  upwaixis  )f 
six  miles  across  in  a  north  and  south  direction,  and  the  bands  or  beds  le 
in  a  nearl}^  horizontal  attitude.  No  gneiss  overlies  the  limestone  hen, 
and  it  is  evident  that  it  either  does  not  cross  the  Ottawa  Eiver,  or  thft 
if  so,  it  merely  touches  upon  the  Arnprior  shore.  In  this  McNab  ti"OU^l, 
then,  we  simply  have  an  estuary-like  extension  of  the  lower  portion  <£ 
this  band  of  limestone  on  to  the  gneiss  area,  while  its  front  or  uppe* 
portion  clearly  continues  along  the  Ottawa  valley.  Leaving  this,  hovi- 
ever,  for  the  present,  we  will  })rocee<l  to  follow  its  estuary-like  extonsioi, 
^estwaixl  in  its  windings  through  the  Ontario  gneiss  area. 

The  .spread  of  the  limestones  in  McNab  Township  is  clearly  shown  on 
the  /nap  accompanying  the  present  report,  to  which,  and  to  that  alto 
iwcompanying  the  report  for  1874-75,  I  would  now  refer.  These  map 
sliow  that  the  McNab  trough  bifurcates  towaixl  the  line  of  Bago^ 
Township,  and  i-^!  thence  sei)aratod  into  a  northern  and  southern  ti*oagh. 
The  northern  trough,  considerably  narrowed  and  occupied  almost  entii-ely 
by  the  massive  and  slaty  black  hornblende-rock  which  immediately 
underlie  the  limestones,  Jbllows  the  coui*se  of  the  Madawaska  through 
Bagot  to  Calabogie  Lake  in  Blythiield,  and  thence  runs  southwaixl 
through  BlythticM  into  Levant,  The  southern  one  passes  to  the  Houth 
pf  White  Lake,  in  I'lvkenham^  and  thenpe  traverses  the  i-oai"  portion  of 
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Darling,  enters  and  mnH  (southward  through  the  son th-oas tern  quarter  of  Levant  trough. 

Levant.    The  mass  of  red  gneiss  seen  between  these  troughs  in  Bagot 

and  Levant  was  for  a  time  somewhat  of  a  puzzle.     It  first  comes  in 

abruptly  at  the  eastern  extremity  of  White  Lake,  and  cleai'ly  alters  the 

couree  of  what  are  considered  to  be  the  overlying  rocks.    It  occupies  an 

extensive  and  broken  area  north  of  this  lake  in  Bagot,  and  between  it 

and  the  Madawaska  Eiver,  but  on  leaving  Bagot  extends  as  a  lengthened  Riev«tion  of  nd 

and  compai'atively  narrow  strip  southwaixl  through  Levant,  and  consti-  finwitone 

tutes  '^  Joe's  Mountain"  and  the  gneiss  area  ai'ound  Sobinson's  Lake. 

Its  coui'se,  from  White  Lake  eastwaixl,  could  not  be  made  out,  owing  to 

the  low  and  covered  condition  of  the  country  along  the  valley  of  the 

creek  from  this  lake   to  the  Ottawa,  but  there  are   indications  of  a 

corresponding  axis  of  elevation  along  the  coui*8e  of  this  stream  and  to  the 

southward  of  it.    This  gneiss  ai^ea,  north  of  White  Lake,  in  Bagot, 

was  for  some  time  regarded  as  the  coming  in  of  the  overlying  Bristol 

gneiss,  and  to  establish  this  point,  the  iron  ore  horizon  which  should 

accompany  it  was  carefully  sought  for,  but  without  success;  nor  did 

the  lithological  characters  of  the  gneiss  in  these  two  positions  appear 

to    correspond.     Fui'ther  on,   following  the    Bagot  gneiss    southwaiti 

through  Levant  and  south-westward  through  Palmerston,  it  was  found  to 

be  clearly  connected  with  a  great  anticlinal  axis  of  red  gneiss,  described  oreat  anUcUmi 

of  gneiaa. 

in  pi*eviou8  reports  as  occupying  the  south  portions  of  Palmei'stou, 
Clarendon  and  Barrie,  and  north  portions  of  Kenebec,  Olden  and  Oso 
Townships.  Thus  I  was  led  to  conclude  that  the  McNab  limestone 
trough  branched  precisely  as  shown  in  the  map.  We  may  now  proceed 
to  give  some  further  details  respecting  each  of  these  troughs. 

The  Northern  Trough. 

In  tracing  the  northern  trough   through  Bagot  to  Oalabogie  Lake,  Northern 
the  limestone  soon  disappeared,  and  the  immediately  underlying  black  trough, 
homblendic  slates  and  mica-schists   came   in   in   veiy  great  volume. 
This  was  clearly  owing  to  these  last  rocks  being  shai'ply  folded  over 
upon  themselves  in  a  XJ  shape,  in  which  the  limestones  were  pinched 
out.     Immediately  to  the  norlhwaixl  of  this  trough,  the  remaining  part 
of   Bagot  is  occupied    by   gi'eat  rolling  hills  of  gneiss,  which   form  uiub  of  gnein. 
an  elevated  range  of  countiy  westwai-d  to  the  western  end  of  Cala- 
bogie  Lake,  in  Blythfield,  and   which   thence  continue  to   mark   out 
the  western  outline  of  jhe.  trough,  south-eastwai^l  .and  again ^^jwith- 
westward,  through  this -and-Levant- Township  respectively.    -Before 
annving  at  the  eastern  end  of  Calabogie  Lake  the  northern  margin 
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of  the  trough  becomes  deflected,  and  the  slatee  and  schists  are  largely 
displayed.  The  dip  of  these  here  is,  in  mo»t  instances,  very  slight,  vary- 
ing fi*om  about  <  20^  to  horizontal,  or  very  nearly  so.  The  southern 
margin,  on  the  other  hand,  retains  its  almost  vertical  attitude,  and  in 
places  even  shows  a  slightly  ovei*tumod  dip.  Thus,  in  tracing  out  these 
margins  respectively,  and  while  even  carefully  observing  the  general 
dip,  the  structure  would  not  readily  be  regarded  as  a  synclinal  one,  were  it 
not  shown  to  be  so  by  more  extended  and  detailed  exploration.  Where 
the  schists  are  thus  spread  out  in  Bagot,  their  resemblance  to  the  silvery- 
white  mica  schists  of  Levant*  is  striking.  Interstratified  with  these 
are  ferruginous  dolomites  abounding  in  tremolite,  and  some  bands  of 
crystalline  limestone ;  these,  however,  ai*e  of  secondary  importance  to 
the  greater  mass  of  black  hornblende-slates,  and  glistening  mica- 
schists.  Entenng  Calabogie  Lake  these  rocks,  in  their  distribution, 
conform  to  the  shape  of  the  lake,  and  their  northera  and  western  outlines 
are  well  marked  by  the  bordering  gneiss  hills.  Along  the  shores  the 
dip  is  very  :  H.^c^t,  and  towai-ds  the  immediate  outlet  of  the  lake  (the 
Madawaska)  i.u  sti*ata  are  nearly  horizontal.  The  southern  shcMne, 
through  a  portion  of  Bagot,  and  all  the  way  thix>ugh  Blythfield  towards 
the  "  High  Falls"  on  the  Madawaska,  is  occupied  by  an  escarpment  of 
black  hornblende-slate,  in  which  are  interstratified  several  bands  of 
brown- weathering  tremolitic  dolomite  of  very  rough  exterior — these  last 
strongly  resembling  the  dai*k- weathering  tremolitic  dolomites  of  Lanark 
and  Eamsay  Townships. 

Overlying  these  rocks,  and  coming  close  up  to  the  shore  of  Calabogie 
Lake,  on  both  sides  of  the  town  line  between  Bagot  and  Blythfield,  there 
occui's  a  large  patch  of  horizontal  Silurian  sandstones,  and  some  lime- 
stones, which  again  are  covered  by  a  deep  drift  of  yellow  sand.  The 
exact  outline  of  this  patch  could  not  clearly  be  made  out,  but  an  attempt 
has  been  made  to  represent  it  on  one  of  the  maps  which  accompany  this 
report  This  Silurian  outlier  was  probably  at  one  time  continuously 
connected  with  the  sandstones  and  dolomites  (also  Silurian)  of  Arnprior 
and  Fitzroy,  from  which  they  have  since  been  separated  by  extensive 
denudation.  It  certainly  never  had  any  connection  with  any  mass  of 
Silurian  to  the  southward  of  Calabogie  Lake,  for  in  this  direction  the 
nearest  lower  palssozoic  rocks  occur  in  Drummond  Township,  some  thirty 
miles  distant,  and  these  are  of  Potsdam  age;  while  at  Calabogie  Lake, 
Arnprior,  and  Fitzroy,  the  rocks  are  chiefly  Calciferous.    Besides  this, 
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at  Amprior  we  clearly  see  the  sandstones  extending  for  some  distance  sumiaai 
up  in  the  synclinal  hollow  of  the  crystalline  limestones  along  the  valley  synciiiuaof 
of  the  Madawaska,  which  would  appear  to  have  afforded  some  protection  Min«rtone». 
from  the  effects  of  the  surrounding  denudation.     A  similar  feature,  as 
we  shall  afterwards  see,  is  observed  on  the   course  of  the  Bonnechere 
Kver  to  the  north waixi  of  the  Madawaska,  where  there  occurs  another 
synclinal  of  the  banded   limestone  and  hornblende-slates  and  schists, 
and  in  this,  patches  of  Silurian  run  up  from  the  Ottawa  River  Valley  for  other  traces  of 
some  distance  into  the  interior  of  the  country.     The  land  on  the  northern 
side  of  Calabogie  Lake  is  very  flat  for  some  distance  from  the  waters' 
edge,  and   here   there   are  further  indications  of  Silurian  rocks,  but 
beyond  this  the  gneiss  rises  in  a  bold  and  barren  range  of  hills.    These 
run  for  a  short  distance  in  a  north-westerly  direction,  then  suddenly 
take  a  southerly  course  to  the  westei*n  end  of  the  same  lake,  and  form  a 
high  ridge  along  its  whole  western  shore ;  and  crossing  the  Madawaska, 
give  rise  to  the    leap  of  water  so  well  known  as  the  "High  Falls."  ceuee^of  "High 
These  Falls — for  there  are  several — ^are  the  most  picturesque  I  have  yet 
met  with  in  the  whole  region  examined,  and  were  it  not  for  their  very 
inaccessible  position,  could  not  fail  to  invite  the  attention  of  tourists. 
The  lake,  also,  into  which  the  waters  fall,  is  very  beautiful.     It  is  about 
three  and  a-half  miles  in  length,  by  about  two  miles  in  breadth,  and  pieh  And guneb 
abounds  with  fish.    Game  also  is  abundant  through  the  adjacent  moun- 
tains.   From  the  "  High  Falls''   similar  gneiss  mountains  pass  south- 
eastward thi'ough   Blythfield,  and   veering  round  through  the  north- 
western  coraer  of  Levant,  join  the  gneiss  mountains  of  Canonto  and  oneiae 
Miller  Townships,  which   have   been    already  described.*     In  the  last  "**"° 
named  townships  these  mountains   form   the    northern    boundary  of 
the  Palmeraton,  Clarendon  and  Barrie  synclinals  (which  are,  undoubt- 
edly an  extension  of  the  Hastings  series  from  Madoc)  and  it  has  now  HaatingeSeriei, 
been  shown  that  the  same  gneiss  hills  in  a   similar  manner  border 
the   black    hornblende-slates,    mica-schists  and    banded    limestones  of 
the  McNab  trough.     It,  thei*efore,  necessarily,  or,  at  any  rate,  naturally 
follows: — first,  that   this    trough    or  depression   is  a  continuous  one  ConUnuoue 

trough  troixi 

all   the  way  fi^om  Arnprior  to  Madoc ;  and  secondly,  that  it  is  occu-  Mido«to 
pied  by  rocks  of  the  same  age,  although   these  differ  somewhat,  but 
not  iiTeconcilably,  in  their  extension  to  the  westwaixl.     To  establish  this 
very  important  point,  I  proceeded  to  examine,  in  detail,  that  portion  of 
the  trough  or  depression  lying  between  Calabogie  Lake,  in  Blythfield 


AmpriMT. 
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and  Palmerston,  Clarendon  and  Barnc.     I  found  that  at  the  woetern 
exti*emity  of  this  lake,  the  black  horiiblendo-Hlate  rocks,  mioa-MchistH  and 
tremolitic  dolomites,  with  some  crystalline  limestones,  rounded  with  the 
gneiss  abruptly,  and  with  it  running  southward  thi*ough  the  eastern  portion 
of  Blythfield  and  westeni  part  of  Bagot.    They  rest  upon  the  gneiss  at  a 
very  plight  angle,  and   indeed  in   many  places  are   nearly  horizontal. 
The  dip  in  Blythfield  is  invariably  to  the  ea«twai*d  or  south-eastward, 
but  in  Bagot,  on  what  I  take  to  1x3  the  opposite  side  of  the  trough,  it  is 
generally  vertical  or  overturned.     Blythfield  is  a  rough  wooded  town- 
ship  with    few  roads   and    no   navigable  streams,    and    consequently 
nothing  like  a  clear  succession  of  i-ocks  could  be  made  out.     But  the 
black  hornblende-slates  and  associated  mica-schists   were  found  every- 
where between  two  fixed  outlines,   and  there  can  be  no  doubt  but  that 
these  are  arranged  in  a  synclinal  form  connected  with  that  at  Calabogie 
Lake,  and  hence  with  that  in  McNab,  where  the  synclinal  is  apparent, 
and  the  succession  of  the  rocks  clear.     It  was  further  evident  that  in 
this  ti-ough  the  great  body  of  the  sti'iped  or  banded  limestones  (e.  g.  sa 
at  Arnprior)  wore  pinched  out  near  Bui'nstown,  on  the  Madawaska,  by 
the  sides  of  the   trough   coming  together,  and   that  these,  so   far  as 
investigations  had  then  gone,  did  not  again  appear  either  in  Bagot  or 
Blythfield.     Consequently,  in  these  townships  there  are  only  the  lowest 
beds  of  the  synclinal  resting  directly  ui)on  the  red  gneisses.     Bntoring 
Levant,  the  township  iinmediately  abutting  Blythfield  to  the  southward, 
we  at  once  came  upon  the  mica-schists*,  and  subsequently  the  dolomites 
and  slateSjf  the  one  being  separated   from  the  other,  geographically, 
by  about  half-a-mile   of  country,  and  geologically  by  the  volume  of 
gneiss  which  has  already  been  alluded  to  on  page  249  of  this  report, 
as  separating   in   this  direction  the  two  synclinals   at  present  beiag 
followed.     It  is  thus  proved  that  in  reality  these  two  groups  of  rocks, 
though  diflering  in  many  respects  greatly  from  one  another,  are  simply 
the  extension  of  the  two  branches  or  bifui'cation  of  the  McNab  synclinal, 
a  fact  which  will  be  readily  understood  from  an  inspection  of  the  map 
which  accompanies  this  report.     But  the  limestones  and  schista  of  the 
McNab  synclinal  have  been  shown  to  be  nothing  more  than  a  repeti- 
tion of  the  limestones  and  schists  of  Ramsay  and  Lanark  or  Gi-oup  IT. 
(same  report  as  before  cited)  ;  therefore,  it  follows  that  Groups  L,  IL 
and  IV,  belong  to  the  same  series  of  rocks.     Again,  in  licvant,  further 
investigation  ^ow.ed.that  bonciith  the  silvery  mica-schists  thei^e  is  t 
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gi*eat  volume  of  heavy,  dark-green  and  whitish-speckled  hornblende-  Books  beoMth 

rock,  with  some  bands  of  limestone  and  rust-coloured  gneiss  or  schist,  mioa-whiste. 

which  ai*e  similar  in  every  respect  to  much  of  the  rock  in  the  diorite  and 

hornblende  schist  (Group  III.,  report  before  cited)  as  represented  in 

Dalhousie  and  Dai*ling  Townships.    These,  likewise,  rest  upon  the  red 

gneisses,  with,  however,  here  and  there  intercalations  of  a  grey  or 

greenish-grey  horn  blend  ic  and  sti*ongly  epidotic  gneiss,  and  a  band  or 

two  of  white  dolomitic  limestone,  abounding  in  8ei*pentine,  and  with 

obscure  trace  of  Eozoon.    Now,  it  will  be  remembered  that  with  this  ^omoou, 

diorite  and  hornblende-schist.   Group  III.,  in   Dalhousie  and  Darling, 

there  had  also  been  found  an  epidotic  syenite  or  diorite  and  ciystalline  Bpidoticsyenit©. 

limestone  abounding  in  serpentine,  with  forms  resembling  Eozoon.f 

Consequently  the  further  probability  was  suggested,  that  Gi*oup  III. 

formed  the  base  of  the  whole  series  of  rocks  represented  by  Groups  I. 

to  VI.  of  the  report  already  several  times  cited.    Thus,  the  true  position  Lowertwciaof 

of  the  Levant  silvery  mica^schists  is  not  far  fVom  the  summit  of  the 

diorites  and  hornblende-schists  (Group  III.)  and  in  close  proximity  to 

the  base  of  the  banded  limestones  and  hornblende  rocks,  (Group  lY.) 

Hie  Southern  Trough. 
The  dolomites  and  slates  (Group  11.)  in  Levant  occur,  as  has  already  LevMit 

dolomites  sod 

been  shown,  to  the  southwai*d  of  the  mica-schists.  They  are,  undoubt-  slates, 
edly,  on  the  southward  extension  of  the  southern  trough  or  bifur- 
cation of  the  McNab  synclinal,  and  appear  to  be  nothing  more  than 
another  form  of  the  mica  schists  and  tremolitic  domolites.  On  tracing 
them  noi*thward  and  eastward  into  Darling  and  Pakenham  they  were 
found  to  run  roughly  parallel  to  the  mica-schists  and  hornblende-slates 
of  Galabogie  Lake  and  the  Madawaska,  their  coui*He  being  dependent 
upon  the  outline  assumed  by  the  intei*vening  gneiss.  Finally,  between 
Pakenham  and  McNab  they  were  seen  to  unite  with  the  McNab  synclinal, 
and  to  pass  (;onformably  under  the  banded  and  wavy  limestones  of  the 
Madawaska  and  Arnpnor. 

From  Levant,  both  mica-schists,  dolomites  and  slates  (the  northern 
and  southeini  ti-oughs)  run  westward  into  Palmerston,  where  they  become 
much  spread  out,  and  form  a  great  undulating  basin-like  sheet  through 
this  and  the  adjacent  townships  of  Clarendon  and  Barrie.     But  here  they  ciMneDdon  sad 

J.  Bftrriebsslnof 

have  been  already  traced  and  described.    I  must,  however,  direct  atlen-  rooks, 
tion  to  the  narrowing  of  these  rocks  again  upon  leaving  Barrie,  at  the 

*|l6port  of  Frpgms,  1874-76,  p.  137,  t  S****  Bqjort,  p.  188, 
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Addington   Road,   and    in   their   extension   throogh    Ealadar.^     Here 
again  the  lowermo>t  diorites  and  hornblende-slates — which  everywhere 
form  the  nm  or  margin  of  the  troughb — approach  from  opposite  aides 
and  join  one  another.    The  dip  becomes  veilioal  and,  strange  to  say,  the 
rocl(8  become  of  a  decided  greenish  colour  on  their  weathered  BUiftoes; 
this  colour  prevailing  alike  through  both  the  massive  and  slaty  varietiee. 
We   thus    have    heavy  masses    of  greenstone,   and    of  what  I    have 
describedt  as  diorite,  slate  and  schist.    The  silvery-white  mica-schists 
ai-e  also  represented  here,  but  in  the  altered  form  of  fine,  glazed,  nacreous — 
in  places,  even  talcose — slates,  and  these,  in  Kaladar,  Elzevir  and  Madoc, 
hold  interstratitied  layei-s  of  pebbles,  and  become  conglomerate.  J     Now 
these  I'ocks  i-epresent  Division  B,  and  a  part  of  C,  of  the  Matting  series^ 
which  have  been  compared,  by  some  investigators,  to  the  Huronian,  bat 
which  I  have  now  shown  are  really  only  the  westward  extension  of  the 
diorites  homblende>schists  and    mica-slates  of  Lanark  and   Benftew 
counties,  or,  in  other  woitis,  of  Groups  I.,  II.  and  III.  ||    But  these  last^ 
as  we  have  also  shown,  are  simply  a  low  poHion  of  the  gneiss  and  lime- 
stone series^  which  has  always  been  looked  upon  as  typical  LaurentiaiL 
Consequently,  we  are  finally  led  to  the  important  conclusion  that  the 
Hastings  series  is  not,  as  it  has  up  to  the  pre^^nt  been  considered,  the  most 
recent,  but  rather  the  oldest  portion  of  the  great  system  of  rocks  we 
have  been  investigating  fi-om  the  year  1866  to  1875  inclusive.     Farther, 
it  was  clear  that  this  gi*eat  crystalliDC,  gneiss  and  limestone  series  rested 
upon  a  still  older  gneiss  scries,  in  which  no  crystalline  limestones  had 
yet  been  discovered.    This  series  is  referred  to  as  Division  A  in  the 
Repoi't  of  Progress,  1866-69,  where,  however,  limestones  are,  incorrectfyf 
mentioned  as  occurring  in  it.     It  occupies  many  hundreds  of   square 
miles  between  the  St.  Lawrence  and  Ottawa  Eivei-s,  and  is  the  rock  which 
may  be  said  to  foinn  the  back-bone  of  Eastern  Ontario,  and  the  nndeous 
around  which  have  been  deposited  all  succeeding  foiinations.    This,  then, 
is  undoubtedly  AixhsBan  and  Lower  Laurentian,  and  consquently  the 
ciystalline  limestones  and  gneisses  constitute  a  senes  which  would  come 
in  beneath  Sir  W.  B.  Logan's  Upper  Laurentian  or  Labradorite  series. 
As  regards  the  existence  of  this  latter  as  a  distinct  formation,  however, 
I  entertain  grave  doubts,  and  for  reasons  which  will  be  mentioned  fhrther 
on  in  the  course  of  this  report. 


•  See  Report  of  Progrew,  1872-78,  p.  160,  et  §e^.  t  Report  last  cited.  t  See 

f  Report  of  Progress,  1866-61),  page  146.  I  Report  of  Progran,  1874-76. 

^  Groups  IV.,  V.  Mid  VL  of  Report  of  Progreai^  1874-75. 
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In  the  second  contraction  or  narrowing  of  the  diorites  and  green  DioHteeand 
slates  in  Kaiadar  (the  first,  as  we  have  seen,  occun*ing  on  the  Mada-  KiJi«d»r. 
waska,  in  Bagot  and  Bljthfield)  the  dolomites  and  banded  limestones 
become  again  pinched  out,  shoilily  after  crossing  the  great  Addington 
Boad,*  and  are  not  again  seen  until  we  approach  the  neighbourhood  of 
Bridgewater  Village,  in   Blzevir.     Here  the  margins  of  the  ti'ough 
again  expand  or  diverge,  the  northern  one  sti*iking  in  a  nort}\-westward 
direction  through  the  eastern  portion  of  Elzevir  and  western  of  Madoc, 
while  the  other  and  southern  one  tends  south-westward  to  and  along  the 
northern  shore  of  Hog  Lake,  to  the  southward  of  Madoc,  as  is  clearly 
shown  on  the  coloured  geological  map  of  the  County  of  Hastings  f    Now,  m^,  of  nm^^i.^ 
it  will  be  observed  that  no  sooner  do  these  margins  of  greenstone  and      "°*^* 
green  slate  separate  than  the  dolomites  and  grey  micaceous  limestones  of 
Madoc  and  Tudor  come  in,  in  their  respective  basins,  thus  occupying 
precisely  the  geological  position  of  the  tremolitic  dolomites  and  banded 
limestones  of  the  Madawaska  and  Arnprior.     And  here  I  would  direct 
special  attention  to  the  fact — the  significance  of  which,  however,  will 
become  more  apparent  in  the  subsequent  part  of  this  report — that  in 
Todor  Township,  immediately  to  the  north  of  Madoc,  there  comes  in, 
abruptly,  a  great  mountain  mass  of  a  coarsely  blotched  and   largely 
white*weathering  diorite  rock,  which  forms  an  almost  complete  barrier 
to  waggon  travel  along  the  Hastings  road  in  this  direction.    This  is  <«  Hole  in  WftU." 
known  as  "  The  Hole  in  the  Wall,"  J — *  name  pi'obably  suggested  by  the  ^'^**''' 
narrow  and  rocky  defile  thi'ough  which  this  road  passes  over  it.    This 
mountain  mass  of  rock  separates  the  Tudor  limestone  basins,  and  for 
some  time  it  was  thought  to  represent  an  outlying  portion  of  the  Upper 
Lanrentian  or  Labradorite  series,  which  here  rested  unconformably  upon 
the  Hastings*  series ;  for  in  the  opinion  of  both  Sir  W.  E.  Logan  and  Dr.  T. 
Sterry  Hunt  much  of  the  rock  partook  of  the  general  characters  of 
this  (Labradorite)  series.    Sir  W.  B.  Logan,  in  a  paper  in  the  "  Quarterly 
Journal  of  the  G^eological  Society,  for  August,  ISST,"  thus  refers  to  it : — 
'*  Where  it  (the  zone  of  grey  micaceous  limestone)  thus  spreads  out  in  onotatimikaa 
Tudor,  it  becomes  suddenly  interrupted  for  a  considerable  part  of  its 
breadth  by  an  isolated  mass  of  anorthosite  rock,  rising  about  150  feet 
above  the  general  plain,  and  supposed  to  belong  to  the  unconformable 
Upper  Laurentian,  thus  showing  that  the  specimens  of  Eozoon  of  this  eoiooo, 
neighbourhood,  like  those  previously  discovered  and  described,  belong  to 
the  Lower  Laurentian  series  "    Asy  however,  this  mass  of  rock  appeared 
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to  k>in  both  to  tho  north-oastwaixl  and  Bouth-westward  the  diorites  and 
greeD  hornblende  rocks  of  Division  B.,  (Hastings'  series),  I  did  not  feel 
justified  in  mapping  it  othei*wise  than  as  a  portion  of  these  roeb 
brought  up  on  a  transverse  line  of  elevation  across  the  limestone  area; 
consequently,  it  was  represented  on  the  map  by  the  same  colour* 
Subsequent  investigations  suppoi*ted  the  correctness  of  this  view,  and 
showed  that  with  the  hornblendic  and  diorite  rocks  (Division  B,  and 
Group  III.),  beneath  the  synclinals  of  the  limestones,  there  existed, 
in  places  at  any  rate,  veritable  gi*ey,  massive  labradorites.  To  Um 
important  point,  however,  I  shall  again  refer  in  this  report,  when  ftctt 
will  be  brought  forwai-d  proving,  beyond  question,  the  stratigraphictl 
position  of  a  mass  of  labi'adorite  rock  in  tho  townships  of  Horton  and 
Boss,  on  the  Ottawa  Eiver. 

liecapitulation, — So  far,  then,  we  have  been  describing  the  westward 
extension  of  the  Arnprior,  Mc^ab  and  Madawaska  synclinal  of  rocks, 
and  have  seen  that  this  tix)ugb  is  continuous  all  the  way  to  Madoc 
and  Todor,  in  Hastings  County,  where  it  joins  with  the  innumerable 
broad  basins  and  narrow  synclinals  of  the  Hastings  series.  In  other 
words,  the  wavy  and  banded  limestones  of  Arnprior,  and  consequeDtlj 
of  Ramsay,  Lanark  and  Dalhousio  Townships,  are  the  same  as  the  grey 
micaceous  and  but  slightly  altered  limestones  of  Madoc  and  Tudor. 
The  diorite  and  hornblende  rocks,  underl^nng  the  former,  correspond  to 
the  massive  greenstones,  green  slates  and  conglomerates  (Division  B, 
Hastings  series)  of  Kaladar  and  Elzevir,  and  the  silvery  mica-schistB 
of  Levant,  concerning  which  there  has  been  so  much  discussion  aw 
simply  a  portion  of  the  same  series.  Theiefore,  the  name  of  the  Mast- 
ings  series  has  no  longer  any  significance  unless  it  be  i*etained  to 
designate  the  slightly  altered  condition  of  the  rocks  in  this  particular 
county. 


Oonoealmont  of 
interior  rocks. 


{B,)  The  Horton^  Boss  and  Bomiechere  TrotigJu 

As  already  described,  the  McNab  and  Madawaska  trough  of  limestones 
and  schists,  towards  the  Ottawa,  runs  under  and  is  concealed  by  an  outlier 
of  the  Calciferous,  and  also,  where  this  terminates,  by  extensive  tracts  of 
deep  yellow  sand.  On  crossing  the  river,  however,  a  great  volume  of  a 
similar  limestone  was  met  with  in  both  Brist^)!  and  Clarendon,  which 
undoubtedly  is  an  extension  of  that  in  McNab.  But  being  already  aware 
of  the  existence  of  another  large  area  of  limestone  further  up  the  river, 
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in  Horton  township  and  along  the  Bonneehere  Eiver,  1  determined  to  con- 
tin  ae  my  exploration  on  the  Ontario  side  of  the  Ottawa,  until  the  last  of  the 
crystalline  limestones,  in  this  apparently  intei*minable  series  of  troughs, 
should  be  reached.     It  was  now  clear  that  we  were  on  one  of  the  lowest  if  ?[«*  i**"* 

of  limestone, 

of  the  limestone  bands,  and  that  wind  as  this  might  it  must  eventually 
ci'oss.  the  Ottawa,  and  start  on  its  coui'sc  towards  one  or  other  of  those 
bands  which  had  been  alrea<ly  followed  out  in  Grenville.  1  was  not, 
however,  prepared  to  find — as  I  aftei-wards  did — another  great  limestone 
trough  running  back  again  into  the  great  gneiss  area  of  Ontario,  and 
which  obliged  us  to  leave  the  shores  of  the  Ottawa  and  journey  for  miles 
again  in  a  westward  direction ;  thus  preventing  us  i'vom  doing  much  on 
the  Quebec  side  of  the  river  that  season  (1875). 

Between  Arn prior  and  Castleford  post  office,  at  the  mouth  of  the 
Bonnechei-e  River,  in  Horton,  the  Silurian  (Calciferous)  skirts  the  Ottawa  suuriwi. 
to  the  water's  edge  for  at  least  two-thiixis  of  the  distance.  Approaching 
the  Bonneehere,  clay  and  a  deep  drift  of  sand  appear,  concealing  all  Drift.' 
rock.  The  Silurian  ap})eai*s  to  be  confined  to  the  Ontario  side  and  a  few 
islands  in  the  river,  and  the  opposite  or  Quebec  shore  is  again  Laurentian. 
Nor  does  the  Silurian  extend  far  to  the  westwaitl.  To  ascertain  this,  a 
traverae  was  made  from  the  shoi'e  of  the  river  at  Sand  Point.     Here,  we  Sand  Point 

eecsipmenti. 

tii"st  ascended  a  series  of  escarpments  of  flat  rock,  rising  one  above  the 

other  in  the  form  of  steps,  to  the  height  of  from  seventy-four  to  eighty 

feet  from  the  water.     The  summit  was  then  reached,  and  flat  rock  was 

crossed  over  for  a  distance  of  one  and   three-quarters  or  two  miles. 

Here  the  escai-pment  abruptly  teinninated,  and  we  descended  to  low, 

rolling,  swampy  land,  thi'ough  which  ai'e  intei*spei*sed  rounded  knolls  of 

flesh-red  gneiss.     Sand  and  clay  also  cover  a  large  part* of  the  country.       sand  and  dsj. 

At  and  around  the  mouth  of  the  Bonnchere  the  clay  and  sand  is  very 
deep,  and  continues  so  for  a  number  of  mi!cs  up  the  valley  of  this  river, 
towai-ds  Renfrew.  No  flat  ix>ck  was  here  L-een  in  place,  and  it  is  my 
impression  that  the  Silurian  terminates  shortly  aft«r  passing  the  Horton 
township  line.  North  of  the  Bonneehere,  and  on  the  road  skirting  the 
Ottawa  shore,  red  gneiss  was  again  observed  cropping  out  in  I'ounded  Redgneisa. 
knolls,  and  these  appeared  to  extend  in  a  westerly  direction  towai-ds 
Kenfi*ew.  A  short  distance  beyond  Castlefoiti  post  office,  a  ix>ad  branches 
oflf  from  the  Ottawa  River  road,  and  runs  to  Renfrew  village.  Immedi- 
ately at  this  junction  of  roads,  white  ciystalline  limestone  is  again  met 
with,  sti'iking  to  the  westward,  with  distinct  northerly  dip.  It  rests  upon 
a  dark,  whitish-speckled  hornblendic  gneiss,  which  again  immediately 
overlies  the  red  gneiss.    Following  the  Renfrew  I'oad  through  Horton, 
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we  for  8omo  distanco  kept  upon  the  junction  of  the  gneitM  and  limeBtone, 
and  observed  that  the  dij>  continued  steady  to  the  northward,  aiid  at  an 
angle  invariably  high.  Now,  thin  dip  being  directly  the  opposite  of  that 
obsciTed  whore  the  limestone  was  last  seen  in  the  McNab  synclinal,  it  is 
clear  that  between  the  two  outcix^ps  there  exists*  an  anticlinal  form  of  the 
underlying  gneisseM ;  and  it  is  further  probable,  from  the  visible  flattening 
of  the  gneins  hills  towaixis  the  Ottawa,  and  from  the  indicationa  all 
along  the  valley  of  this  river,  that  the  limestone  forms  a  continuoua  out- 
crop from  the  one  position  to  the  other.  A  few  traverses  made  in  Hor- 
ton  Hoou  revealed  the  existence  of  another  great  biisin  or  synclinal  of 
the  crystjilline  limestone  and  at^sociated  rocks,  running  inland  firom  the 
Ottawa  valley,  precisely  as  that  at  Amprior,  in  McNab,  had  done ;  and 
it  was  evident  that  this  extended  for  a  considerable  distance.  The  front 
of  this  great  band  of  limestone,  however — as  in  McNab — still  retained  its 
position  in  the  valley  of  the  Ottawa  along  the  whole  of  Hoilon  township. 
In  examining  the  Horton  and  Bonnechere  tix>ugh  we  first  followed  its 
southern  margin.  This  commences  with  the  limestones,  already  de- 
scribed as  running  along  the  ix)ad  from  Castlotord  ix)st  office  to  Renfrew 
village.  These  continue  on  a  nearly  due  west  coui-se  to  within  a  short 
distance  of  Kenfrew,  when  becoming  suddenly  deflected,  they  deacribe 
southwai-d  a  U-shaped  curve,  which  embraces  the  whole  of  this  village. 
They  then  run  for  a  short  distance  north-west waixl.  and  pass  up  through 
Admaston  along  the  coui-so  of  the  Bonnechere  Eiver,  their  outline  being 
clearly  defined  in  this  direction  by  a  range  of  red  gneiss  hills,  \rhich 
also  runs  at  a  comparatively  regulai'  distance  from  the  river.  Beyond 
this  point  the  limestones  are  lost  sight  of  under  the  deep  drift  and 
Silurian  oiitliei-s  which  occur  along  the  valle}'  of  the  Bonnechere,  but 
their  run  in  this  direction  is  shown  by  isolated  exposures,  which  were 
met  with  Jis  far  as  (Jolden  Lake,  thirty  miles  up  the  river  from  Benfrew. 
Up  to  this  point,  also,  tho  mountains  of  red  gneiss  form  a  ciontinuous 
range  all  the  way  from  Renfrew  village,  and  were  seen  to  continue  in  a 
west-north-west  coui'sse  Ijeyond  Golden  Lake,  and  along  the  coui'se  of  the 
river  toward  Round  Lake,  s(>mo  twelve  miles  further  up.  Beyond  Grolden 
Lake,  however,  all  tnices  of  limestone  disappear.  The  total  distance 
from  the  Ottawa  River,  of  the  last  exposure  of  limestone  observed  in  the 
Bonnechere  valley  was  about  tifly-two  miles.  Between  Golden  and  Round 
Lakes  the  whole  country  is  occupied  by  gneiss,  which  appears  to  be  in 
immense  thickness,  and  on  a  travei*se  made  from  the  Hi's t-nained  of  these 
lakes  U)  Hrudenel  post  oflice,  on  the  great  Opiongo  Road,  gneiss  wa^  the 
only  rock  observcii.     Another  range  of  gneiss  hills  or  mountains  runs 
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eastward    from    Bound    Lake    towards  Horton  Tovmship,  along  the 

Dortbem  side  of  the  Bonnechere  Valley.   This  forms  the  northern  border  sooond  inuige  of 

"^  gneiM  hilli. 

or  margin  of  the  trough  just  described.  These  two  ranges  of  hills — the 
northern  and  southern— diverge  and  converge  in  their  run  eastwai*d  to 
Horton,  in  some  places  being  widely  sepai*ated  from  one  another,  and  in 
others  approaching  so  closely  that  they  may  be  almost  said  to  connect. 
In  one  of  these  expansions  Golden  Lake  is  situated,  and  in  another, 
Mud'Lake,  some  miles  further  down  the  stream.  The  northern  range 
reaches  the  Horton  town-line  at  a  point  which  is  only  about  two  miles 
distant  from  the  outline  or 'front  of  the  southern  range  near  Benfj*ew, 
and  this  may  be  said  to  be  the  average  width  of  the  intervening  trough 
through  Admaston.  Beyond  this  position,  in  Horton,  the  northei*n 
margin  of  the  ti'ough  becomes  deflected  to  the  northwaixl,  and  foims  a  U- 
shaped  cui*ve,  which  corresponds  to  that  at  Eenfrew  village,  on  the 
opposite  side  of  the  ti'ough.  Thus,  the  lim  or  outline  of  the  limestones 
is  cairied  for  a  considerable  distance  into  Boss  Township,  where  again  Ratamoc 

^'  °  Umettones  to 

curving  to  the  southward,  it  reaches  the  Ottawa,  in  pi-oximity  to  the  ouawa  River, 
village  of  Poi*tage  du  Fort  The  widest  part  of  this  trough  is,  therefore, 
between  the  two  opposing  U-shaped  curves  just  referi'ed  to,  where  a  trans- 
vei*8e  measurement  showed  a  total  width  of  close  upon  eleven  miles. 
Along  the  shore  of  the  Ottawa  crystalline  limestone  is  lai*gely  displayed 
the  whole  way  between  the  Portage  du  Fort  bridge  and  Castleford  post 
office,  a  distance  of  about  seven  miles,  and  this  may  be  said  to  represent 
the  mouth  of  the  Horton  and  Bonnechere  trough.  At  Portage  du  Fort, 
the  northern  margin  of  this  trough,  as  represented  by  the  lowest  lime- 
stones, is  clearly  seen  to  cross  the  Ottawa,  and  start  on  a  north-eastwai*d  Limestones 
course  along  the  Calumet  channel  through  Litchfield.  In  this  direction  *  ^' 
these  limestones  reach  the  village  of  Bryson,  some  nine  miles  frem 
Portage  du  Fort,  where,  after  describing  a  very  sharp  V-shaped  turn, 
they  i-ecress  the  Ottawa  in  a  westerly  direction,  traveling  the  southeioi 
extremity  of  the  Grand  Calumet  Island,  and  again  enter  Boss  Township,  Return  of 
at  a  point  some  four  miles  to  thp  north  waixi  of  Portiige  du  Fort.  Here  ouiSrio'^de. 
they  describe  another  U-shaped  cui-ve — this  time  to  the  westwaixi — the 
extremity  of  which  reaches  Forestei*s*  Falls  in  the  ninth  range  of  Boss, 
a  point  some  two  and  a-half  or  three  miles  inland  from  the  Ottawa.  In 
this  dii*ection  the  margin  of  the  limestones  once  more  returns  to  the 
Ottawa  (Boche  Fondu  Channel)  in  the  neighbourhood  of  a  creek,  on  the 
fourth  lot  of  Boss,  the  mouth  of  which  is  situated  about  a  mile  and  a- 
quai'ter  from  the  line  of  Westmeath,  and  about  nine  and  a-half  miles 
froni  Portage  du  Fort.    From  this  position  the  limestones  cross  on  to  the 
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Grand  Calumet  luland^and  do  not  again  return  to  the  Ontario  side.     This 
Hingidar  and  intricate  winding  of  the  margin   of  the  trough,  between 
Portage  du  Fort  and  the  Grand  Calumet  Inland,  will  be  better  under- 
stood  from  a  .study  of  the  map  in  counse  of  preparation,  on  which  will 
be  laid  down  the  further  coui*8e  of  the  lime^toneH,  an  investigated  during 
1876,  and  yet  to  be  described.     It  will  also  be  seen  that  this  curve  at 
Foresters'  Falls  is  the  last  of  those  exposures  of  limestones  on  the  Ontario 
side  of  the  Ottawa.     Having  thus  followed  and  described  the  general 
outline  of  this  great  synclinal  of  rocks  through  Horton,  Boss  and  np 
the  Bonnechere  Valley,  wo  may  now  give  some  further  details  respect- 
ing the  i-ocks  which  occupy  it,  and  the  succession  in  which  these  occur. 
A  glance  at  the  map  will  show  that  in  the  great  expanse  of  this  trough 
in   Horton    and    Eoss,   crystalline   limestone    is   the  most  extenBiyely 
develoi>ed  rock.     This,  in  its  general  character  and  relations,  coiTespondtt 
precisely  with  the  limestone  and  hornblende  rock  (Group  IV.)  of  Lianaric 
County.*     Overlying  this,  and  towards  the  northern  part  of  the  Horton 
expanse,   is   an    oval-shai>ed  area    oi'  a  very    black   hornblende   rock 
which  represents  the  summit  of  the  synclinal  form,  or,  in  other  words, 
the  last  rock  deposited  in  it.     This  i-ock  is  in  a  })Osition  coiTesponding  to 
the  lowest  portion  of  the  gneiss  and  limestone  (Gi*oup  V . ,  repoi-t  just 
cited)   of  Lanark   County,  where  a  black    hornblendic  gneiss,  in  like 
manner,  immediately  succeeds   the   limestones.     In    Horton,  however, 
this  rock  is  not  followed  by  the  succeeding  membei-s  of  the  group,  but  of 
itself  occu]»ies  the  whole. area  ascribed  to  it.     But  to  this  ai*ea  we  shall 
again  shortly  have  to  refer.     About  hall  way  between  the  base  of  this 
black  hornblende  rock    and  the  base  of  the  crystalline  limestones  in 
lioss  Township,  and,  indeed,  everywhere  around  the  basin,  but  at  irregular 
distances  in  Horton,  there  occurs  a  zone  of  black  hoi-n blende-slate  and 
mica-schist,  much  of  which  is  of  a  strong  rust-colour.     This  is  cleai'ly 
interstratitiod  with  the  l-inestones,  and  separates  them  into  two  distinct 
volumes.     Now,  this  is  also  precisely  the  case  in  Lanark,  where,  as  has 
been  described,  t  the  great  band  of  limestone  is  about  equally  divided  by 
a  belt  of  hornblende  i*ocks,  massive  and  schistose,  which  presents  the 
four  characrteix  of  rock  dosci'ibed  under  the  letters  a,  b,  c  and  d.     In 
Horton    these   subdivisions  are  also  represented,  with   the   addition  of 
a  grey  massive  labnidorite,  which  clearly  occurs  in  bands  intei'sti*atified 
with  the    limestones.     These  labradoritc    rocks   were  tniced   continu- 
ously across  iioss  Townshij),  on  a  coui'se  corresjK)inling  to  the  lJ-8hiU)es 
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of  the  limesconos,  and   further  were  obdei'ved  to  be  particularly  well 
developed  on  the  shore  at  the  bend  of  the  Ottawa,  a  short  distance  to 
the  noi-thward  of  the  long   bridge,   connecting  with  Poitage  du   Port. 
Prom  this  position  they  strike  into  the  river,  but  are  a^cain  seen  to  cotmeof 
occupy  an  area  at  the  northern  end  of  the  large  island,  immediately  bMKU. 
opposite  the  place  last  named.    Thence  they  follow  the  tortuous  windings 
of  the  enclosing  limestones,  and  run  with  these  up  the  Calumet  Channel 
of  the  Ottawa,  and  are  lost  sight  of.     In  close  asHOciation  with  these 
bands  of  labradorite  rock,  thei*e  almost  invariably  occur  two  or  moi*e 
belt«  of  a  very  strongly  rust-coloured  schist  or  slate,  which  likewise  are 
interatratitied   with   the   limestones.     In   the   southern   portion   of  the 
Horton  trough,  namely,  on  the  Renfrew  side,  the  labi'adorites  were  not 
observed,  but  the  zone  of  hornblende-slate  with  which  these  are  con- 
nected, as  well  as  the  strong  imst-coloure^l  bands  of  rock,  are  well  defined. 
They  are  particularly  well  seen  along  the  face  and  top  of  a  hill  known  as 
"Pinnacle  Hill,"  situated  about  one  mile  to  the  north-westward  of  Ren-  «« pmnnci* Hm." 
frew  village.     This  hill  rises  abruptly  to  the  height  of  356  feet  above  die 
level  of  the  Bonnechere,  and  it  is  entirely  composed  of  alternations  of 
the  black  hornblende-slate,   mst-coloui^ed   bands,   and  crystalline  lime- 
stones.   Eastwai*d  of  this  point  the  country  becomes  covered  by  a  heavy  g^yy  drift, 
drift  of  sand,  and  the  rocks  are  concealed  along  this  horizon  for  some 
distance,  but  on  appmaching  the  road  which  skirts  the  shore  of  the 
Ottawa,  and  immediately  to  the  north  of  the  junction  of  roads  alluded  to 
on  page  257  of  this  report,  the  rust-coloured  slates  again  appear  in  consider- 
able body,  and  are  seen  to  strike  due  eastward,  with  northerly  dip  into 
the  river.     Westward  from  Horton,  this  zone  of  slates  appears  to  tenni- 
nate  abruptly,  and  it  is  only  natui'al  to  suppose  they  are  completely 
pinched  out  in  the  narrowing  of  the  ti*ough  through  Admaston.     Con-  Narrowing  of 
sequently,  the  limestones  met  with  further  westwai'd  along  the  valley   "^ 
of  the  Bonnechere  must  be  regaixled  as  representing  the  ver^''  lowest 
portion  of  these,  or  that  which  in  Ross  Township  comes  in  beneath  the 
slates  and  labradorites,   and   immediately    at   the  summit  of  the   i*ed 
gneiss.      Before   leaving   this   horizon   of   black   hornblende-slate    and  tftbnwioritai  d 
labradorite  rock,  I  may  state  that  a  similar  belt,  and  in  a  coiTCsponding  LiSSf."*** 
position,  can  be  followed  through  the  townships  of  Ramsay,  Lanark  and 
Dalhoosie,  and  even  still  further  to  the  south-westward.     This  is,  per- 
haps, particularly  well  defined  in  the   neighbourhood  of  Hopetown,  in 
Lanai'k,  and  thence  south-westward  to  the  rear  of  Watson's  Cornel's,  in 
Dalhonsie.     In  this  section  some  of  the  bands  are  ot  the  character  of  a 
coarsely-blotched  diorite  of  which  the  feldspar  is  triclinic  and  closely  Biotdi«d  dtoritt , 
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related  to  labradorito;  the  ruHt-colouied  ^sones  ai*e  here  likewise  well 
represented,  and  both  these  and  the  former  are  clearly  interatratified 
with  the  limestones.*  Lastly,  in  this  connection  I  would  refer  to  the 
area  of  coarsely-blotched  diorites  in  Tudor  Township,  in  HastiDgs  Oounty, 
already  briefly  touched  upon  on  a  former  page  of  this  report.  They 
are,  undoubtedly,  in  the  same  strati^raphical  position  as  those  just 
described  in  Lanark  and  Benfrew  Counties,  but  being  here  bix)ught  up 
on  the  crown  of  an  anticlinal,  in  which  the  infei'ior  volume  of  limestone 
does  not  come  to  the  surface,  it  was  some  time  before  their  relation  was 
cleai'ly  understood.  The  limestones  of  Tudor,  thei'efore,  in  which  it  will 
be  remembered  a  remarkable  form  of  Eozoon  was  found,t  correspond 
to  the  upper  portion  of  the  Lanark  and  Horton  limestones,  or  that 
immediately  succeeding  the  black  hornblende-slate  and  labradorite  belt 
But  to  return  to  the  Hoi'ton  and  Ross  ti'ough.  The  upper  volume  of 
limestone  is  I'endei^ed  peculiar  by  the  cui-ious  fiu'ms  of  serpentine  which 
it  contains.  These  weather  out  in  relief  on  the  surfaces  of  the  bands,  and 
Peeoiiar  form,  present  the  appearance  of  broken  layei*s,  cup  and  saucer  shapes,  circular 
concretijns,  and  other  forms  difficult  to  describe.  As  a  rule,  the  colour 
of  the  sei*pentine  is  grey  and  yellowish-grey,  weathering  white  j  but 
where  the  limestone  has  been  exposed  to  the  action  of  the  watei^ — as  at, 
and  a  little  below  Poi^tage  du  Fort,  on  the  shore  of  the  river — ^the 
enclosed  fragments  are  of  a  brilliant  red  oi*  orange  colour  on  their 
surfaces,  and  where  polished  by  the  action  of  the  water,  might  easily  bo 
mistaken  for  layers  and  lumps  of  jasper  or  yellow  chert.  J  In  the  lower 
portion  of  this  band  of  limestone,  almost  immediately  above  the  black 
hornblende-slates,  there  occur  eurites  or  sandstones,  quartzites,  and  some 
belts  of  a  greenish  pyroxenic  rock,  the  whole  of  which  are  clearly  inter- 
stratifled ;  but  these  seldom  exceed,  in  trans vei*se  measurement,  two  or 
two  and  a-half  chains.  Towards  the  summit  again  of  this  division  of  the 
limestone,  there  are  frequent  alternations  of  rust-coloured  hornblende- 
rock  (gneiss)  and  slate,  these  indicating  the  approach  to  the  great  mass 
of  black  hornbleudic  gneiss,  or  that  already  described  as  occupying  the 
centi'o  of  the  Horton  trough.  In  this  connection,  and  for  the  sake  of 
compai'ison,  I  may  again  allude  to  the  limestones  of  Group  IV.,  in 
Lanark  County.  These,  also,  towai-ds  their  upper  portion  hold  inter- 
stratified  heavy  bands  of  rust-coloured  slate  rock — as,  for  example, 
along  the  northeni  side  of  Bennett's  Lake,  and  north  of  the  Fall  River, 
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•  Group  IV.,  Report  1874-76.  f  Report  of  PropTess,  18e6-«,  p.  160. 

I  This,  OD  examination  by  Dr.  Harrington,  proved  to  be  pyrallolite. 
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in  South  Sherbrooke— which  are  Hucceoiled  b^'  a  volume  of  very  dark-  Thin-bedded 
weathering,  hornblendic  and  thin-bedded  red,  granitic  gneiss.  Thus 
we  have  additional  evidence  of  the  identity  of  the  limeflUmes  in  these 
two  positions.  And  further,  we  are  led  by  this  evidence  to  another 
important  conclusion,  namely,  that  in  none  of  the  troughs  of  rocks  which 
occur  to  the  northwaixl  of  Lanark  CJounty^  or  between  this  county  and 
Portage  du  Fort,  in  Litchfield,  do  we  get  much  higher  in  the  series  than 
to  the  summit  of  Group  IV.*  and  to  the  first  of  the  subdivisions  of  the 
gneiss  and  limestone  (Group  V.)  which  immeiliately  suceeds.  What 
then  becomes  of  the  remaining  subdivisions  of  Group  V.  ?  This  question 
will  be  satisfactorily  answered  further  on,  when  describing  the  pwgress 
of  investigations  during  the  year  18t6,  on  the  Quebec  side  of  the 
Ottawa. 

I  have,  as  yet,  said  little  respecting  the  lowest  subdivision  of  the 
Horton  limestones,  or  that  which  immediately  underlies  the  black. horn- 
blende-filate  and  labradorite  zone.  This  clearly  coiTesponds  to  sub- 
divisions 1  and  2,  of  Group  IV.,  in  Lanark  County. f  Much  of  the  i"Ock  Qu»rtioi»MHi 
is  dolomitlc,  and  abounds  in  tremolite  and  white  quartz.  It,  however,  dolomites, 
but  seldom  p]*esents  that  banded  appearance  so  characteristic  of  the 
Lanark  limestones,  but  in  all  other  respects,  including  stratigraphical 
position,  it  is  similar. 

Dolomite,   tremolite  and  quartz,  then,  may.be  said  to  largely  charac- 
terize the  very  lowest  subdivision  of  the  limestones  in  both  Horton  and  Low«rt  divWon 
Lanark.    Now,  this  is  precisely  the  case  in  Madoc,  in  Hastings  County,  ^  "m«*on«^ 
where  a  compact  drab  dolomite,   abounding  in  tremolite  and  quartz, 
is  the  base  of  the  calcareous  division  of  the  Hastings'  series  of  rocks  ; 
and  further,  these  are   here  likewise  separated    fh)m   a    second    and 
upper  volume  of  limestones  by  a  subdivision  of  hornblende  slate  rock, 
precisely  as  we  have  just  shown  to  be  the  case  in  Horton  and  Ross  Miuioc  rock*. 
Townships.    Thus,   apart   from   the  fact   that  the  McNab  synclinal — 
o(;cupied  by  i*ocks  corresponding  to  those   in   Horton  and  Ross — was 
traced  continuously  through  into  Madoc  Township,  we  have  additional 
evidence  of  the  identity  of  the  Hastings  series  in  the  close  similarity  of  HMtingsteriM. 
the  sequence  of  rocks  in  two  very  widely  separated  positions. 

Thickness  of  the  Limestone, 

It  now    becomes  an  interesting  point  to  endeavoui*  to  estimate,  if 
possible,  the  thickness  of  this  great  band  of  limestone,  inclusive  of  its 


*  Report  of  Prognn,  1874-76.  t  Op  cit.,  pp.  141, 142. 
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Uhn-inriuauui  n-luti.>()  to  1»l>niiluriU' ;    ilu-  rii-i.ii.l<iui-oil  aaiK-B  uro  hero   likcwii^e  well 

tnKniniiik^!.  t't>|iivM.-iiu>il.  iitxl  Uiili  ijjvM.'  uii>l  till'  liirtiici-  lire  <-leui-ly  iiitei^tnttifittt 
Willi  ilio  liiiio>t<im'-.*  Liotly,  in  ilii>  i-uu net.- lion  I  woulil  rofer  U)  tb« 
utx-it  ui'  i,-ii:ii>L>ly-l>l<iicliL>.l  (liiirili-  in  Tii'lor  T<^n-iiiihij>,  in  lI:iHtin|^  0)UfitT, 
iilivmU-  lu-iully  t->ui-Iii.il  14.011  iiii  a  Iui'iikt  inik*!  "1'  tlii»  ropon.  They 
HIV,  iiiuL iiiliU-dh'.  ill  till-  >unio  -tmiiifi'iipliical  pm-ition  as  thoM  just 
(ll'>lTi^■l^l  ill  Liiiiark  uiiiJ  l>L-iitivw  0>miii«.»,  Imt  being  here  Liiiuyht  np 
un  tlio  iii>wn  of  :iii  ;iiili>-]iii:ii.  in  wliicli  llio  iiiffnor  Tolumv  of  limenUiM 
(l'v>  mil  onui-  ii»  ihi-  -Lii-tiur,  it  w:is  m-iiiii-  tiiiw  tietbre  their  relation  ww 

Umtityoi  i-li'iirly  iuiliT-i.)0.1.     Thi-  liiiu->itiiic>.  c.f  Tmliir,  thfi-et'oi-e,  in  which  it  will 

^jJ^i™*      Ih'  ri'momU'iviJ   a  ivmurkulik'  l"iiii   <.f  f->>K<Htii  wa"  tlmn4i.+  rnrrenpoml 

til  the    iii>)H?r    |<i>i'tii>ii  nl'   ilic    Liiiuirk  ami  llorion    limestones,  or  thu 

imllu^liutoiy  MKci'iiliii^  tin- I'luik  li'>rtililt'iiiii--Nl»ti-and  lubiiwloriti;  belt. 

But  t'>  ivtui-n  to  tlu' iloiti'ii  :iii<'i  (:»>  tmugh.    The  up]f«>r  volume  itf 

SMpmiinf.  liiiitMKiK'  i-^  ii>ifU'ii-vi  iH'inliar  tiy  llu-  ciirioii-  <''U-ms  of  terpentine  wUicb 

it  i-i>iitaiii>.     Tlu'no  wouihui-nui  in  ivlii-f  hm  iIk-  surtato:'  of  the  bandit,  aad 

PteuUu  i.inn*.  [in-.'^'iit  the  :i|>pcankiii-e  of  I't'oki'ii  hivei'K.  i'ii]i  -.iinl  ^aucer  sha|>et>,  clnraltf 
omii-ivti  >iis.  ami  otlitT  fonns  dittioult  to  •les<i-iU'.  As  a  rule,  the  colour 
ot"  the  MM'pi'iitiiie  i*  an'y  mvi  yi-llowi>l.-irrey,  wcatherin}£  white  ;  but 
wlieiv  i}ie  lit)io.-i-<iif  has  livii  <.'X|><>.><.-d  to  the  atiion  of  the  water — an  aX, 
anil  :i  little  lilow  ]'..rniire  dii  Fort,  on  tbe  slion*  of  the  river^-tbe 
fiuliiMil  lia^innur-  aiv  ..f  a  l-rilliiiiit  i\tl  oi-  ni-nn'ie  colour  on  ibeir 
-iirtiii'o-^.  aiiii  wlieiv  ]R'ii-h<.\l  I'v  tin-  aitioii  of  the  wuler,  might  easily  bt 
luistaki'ii  liT  l:iy.-r^  ;Li»i  ;iiiii]i-  ..lj;i-i.e;-  .-r  yellow  fheit.  J  In  the  low«r 
ixi-lioii  of  ill:-,  kiii'i  •  1'  llin.'>ioiU'.  aim  -1  iiuniLiliati'ly  above  the  blick 

EnriiA  lioinl%Wiu\v-'-l:itv^.  \lii-iv  inviii'  Mir  lis  ov  ■.aiitlMuues.  iguurLnites.  and  mmW 

ivlt.^  or'  :i  jxivihMi  i.ysoxiiii.   i^.k.  iliv  ivliole  oJ  which  are  ctoartj-  h 
sir.uiii.il:   I'll!  il»-i'  x'liotii  vxiwl.  in  ti-an.vei'se  meaaurement,  two  «  j 
two  jin.l  a-lniii  .liain*.     T"«■a;^U  the  Mimmii  a^niin  ol  this  diviaioD  O 
liine-iom-.  ilieiv  are  liviiiuni  alIe^nution^  of  nist-i-olonred  1 
n>.k  (_::nei-.-i  an.l  -laie,  thiM?  in>liL'aiiii;:  the  appmoch  to  the  g 
..f  l.I.-.,k  lioniMeii.li.-  ^'ni-i".  or  ihai  alivaJy  .loscribcd  ft-  ■x-'-n 
li'iiii-.'  of  ill,-  Il.rtoii  ir-miili.     tn  ibi.-.  (-ouTietiion,  and  l"r  '^^ 
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central  belt  of  hornblende-slate  and  labnuiorite  rock.  This  was  found 
to  be  an  extremely  difficult  task ;  for  in  no  place  in  these  very 
long  synclinals  could  1  satisfy  myself  that  it  was  not  several  timw 
repeated.  The  thickness  given  to  it  in  Lanark  County  was  from  5,600 
to  6,000  feet*,  but  there  also  the  band  was  gi*eatly  plicated.  Towards 
the  close  of  1875,  however,  I  made  a  number  of  close  and  careful 
measurements  in  Ross  Township,  at  the  most  favourable  point  the  band 
•»••*<»••  presented  for  such  measurement.     This  was  in  the  Fifth  OmcosHion,  and 

between  Lots  19  and  23.  Hei'e,  to  the  best  of  my  belief,  the  bedding 
was  quite  regular,  and  there  were  no  indications  of  repetition.  The 
measurements  were  made  at  right  angles  to  the  strike,  and  fW>m  the 
summit  of  the  gneiss  which  underlies  the  limestone  to  the  base  of  the 
black  hornblendic  gneiss  which  immediately  overlies  it  To  my 
sm*prise  these  resulted  in  still  showing  an  average  thickness  of  5,600 
feet.  Immense,  then,  as  this  thickness  may  appear,  it  must  be  close 
upon  the  truth,  unless,  indeed,  it  can  be  proved  that  the  identity  of  the 
figures,  resulting  from  measurements  made  in  two  widely  separated 
positions,  is  a  mere  coincidence. 

Rocks  beneath  the  Limestones. 

The  sequence  of  i-ocks  along  the  northern  rim  of  the  Hoi'ton  and  Boss 
trough  is  much  clearer  than  that  along  the  southern  margin,  the  dip  in 
the  former  position  being  very  uniform  to  the  southward,  and  there 
being  no  i*epetitions  of  the  strata.  Here,  then,  was  affoitied  a  favourable 
opportunit}'  for  studying  the  i^ocks  which  immediately  underlie  the 
great  volume   of  limestones.     By  referring  to  the  map  it  will  be  seen 

niick  volume  of  that  underneath  these  is  a  Ixnly  of  gneiss  which  has  a  transverse 
raeasiu'cment  of  about  one  mile,  and  a  thickness  estimated  at  close  upon 
3,500  feet.  This  gneiss  clearly  belongs  to  the  series  of  rocks  of  the  ti-ough, 
and  is  quite  distuict  from  the  great  fundamental  gneiss  system  we  have 
already  several  times  alluded  to  in  this  report.  This  is  underlain  again 
by  another  calcareous  division  or  group  of  rocks — the  lowest  I  have  yet 
met  with — which  consist  of  limestones,  pyroxene  rocks,  granular  quai*t2 
and  orthocla-^e  strata,  with  garnets  and  some  bands  of  greyish  and  red- 

Lowert division  dish  gnciss.  The  limestones  in  this  division  are  very  ditterent,  both  as  to 
ap])earance  and  general  lithologicul  character,  from  the  upper  ones. 
They  are  often  flesh-coloured,  contain  a  great  deal  of  silvery  white  and 
black  mica  in  large  scales,  and  graphite,  and   are  generally  coai*8ely 


Rc|)ort  of  Prugress,  liJ74-75,  p.  143. 
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crystalliue.    Apatite  also  oecui*H  in  grains  and  crystals  in  some  portions  First  appeanoioe 

of  ftptttite. 

of  them,  and  this  is  rather  remarkable,  for  the  trne  apatite-bearing 
limestones  occur  many  hundreds  of  feet — at  the  lowest  computation — 
above  them.    And  a  still  more  remai'kable  fact,  is,  that  the  granular 
quartz  and  orthodase  strata,  with  garaets  and  the  greenish  pyi'oxenic  rock, 
are  very  similar  to  those  met  with  in  the  apatite-bearing  series,     (e.g, 
as  in  North   Burgess.)      But  this  calcareous  and   pyroxenic  division 
or  group  of  rocks  is,  undoubtedly,  low  down   in   the  series,  while  as 
certainly,   the  true  apatite-beai'ing    I'ocks  are  in  its  highest  portion. 
This  lowest  zone  of  limestonen  was  traced  continuously  aci'oss  Boss  Lowest  lone  or 
Township.    Towai-ds    their  lower  portion  they  become  very  slightly 
inclined,   and    in  places    ai*e  nearly  honzontal,   bat  in    this  direction 
they    are  much   concealed   by  a  heavy  dnft   of  yellow  sand,   which  Rockt  omuMJed 
covers  a  very  large  area,  no!'th-we8twai*d   through   Boss,  Westmeath  ^^  **^"^ 
and  Pembroke  Townships.     It   is  evident,  however,  that  these  rocks 
rest  immediately  upon  a  gi*eat  body  of  red  gneiss,  exposures  of  which 
were  met  with  all   the  way  across  to  Pembroke  and    the  mouth  of 
the  Petewahweh   Biver.    In    this  gneiss  no  trace  of   limestone  was  R«dgnei« 
observed,  and  I  am  confident  thereof  are  no  calcareous  bands  below  this  "****"• 
horizon.    A  further  and  more  detailed  examination  of  these  limestones 
i^ewilled  strongly  to  my  mind  those  obsei-ved  at  Grolden  Lake,  in   the 
Bouneohere  Valley,  and  which  at  the  time  of  their  examination  stinick 
me  as  being  unlike  any  I  had  heretofore  met  with.     These  were  alluded 
Xj(\  by  Mr.  Murray  in  his  Beport  of  Progress  for  the  years  1863  to  1856, 
in  which  he  writes  as  follows: — "  Crystalline  limestone  was  observed  to  BxtnMtfram 
extend  along  the  eastern  shore  of  Grolden  Lake,  associated  with  coarsely  report, 
ciystalline  beds  or  masses  of  flesh-red  feldspathic  rock,  and  a  mixture 
becoming  dark-green  from  the  presence  of  pyroxene  in  very  large  quan- 
tity, with  scapolite,  graphite  and  mica  disseminated.**     Now,  this  was 
the  last  calcareous  exposure  noted  either  by  Mr.  Murray  or  myself  in 
the  Bonnechere  Valley,  while  beyond  it,  at  Bound  Lake,  and  for  miles 
around  Uiis  lake,  nothing  but  red  gneiss  was  observed.     The  inference, 
then,  seems  clear,  namely — that  the  Grolden  Lake  limestones  represent  ooiden  Lake 
this  lowest  calcareous  division  of  Boss  Township,  and  that  the  upper,  or       «^***^ 
Horton  trough  limestones,  rapidly  thin  out  in  passing  through  Admas- 
ton,  and  probably  terminate  somewhere  in  the  neighbourhood  of  Mud 
Lake.     A  singular  fact  connected  with  this  lowest  calcareous  division  is 
that  it  does  not  appear  to  be  represented  on  the  southern  side  of  the 
Horton  synclinal ;  but  this  may  not  unreasonably  be  accounted  for  by 
supposing  the  anticlinal  fonn  of  gneiss  which  occui-s  between  these  two 
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synclioals  to  repreeeut  tbs  3,500  feet  of  gneiss  which  overlies  this 
diviBion  in  Bobs.  It  is,  however,  I  think,  repi-esented  in  Darling  and 
Dalhousie  Town8hi|>8  hj  the  limestones  in  connection  with  the  coarse 
syenites  and  dioi^ites  of  Gi*oup  III.*  These  last  contain  a  gi*eat  deal  of 
serpentine,  hut  of  a  different  colour,  and  differently  arranged  from  that  in 
the  upper  limestones,  or  those  immediately  ahove  the  3,500  feet  of 
gneiss.  With  this  low  calcareous  division  in  Bo^,  there  is  further  a 
great  quantity  of  quartzite  and  feldspar,  and  quartzose  I'ocks,  in  which 
garnets  are  abundantly  disseminated.  Many  of  the  limestones  strikingly 
i*esemhle  those  in  the  Petite  Nation  Seigniory,  at  Cote  St  Pierre,  and 
like  these  last,  are  often  associated  with  blotched  diorites.  No  forms, 
however,  in  any  way  resembling  Eozoon^  were  found  in  Boss,  although 
as  we  have  already  seen,  (report  last  cited  and  same  page)  obscure 
forms  of  this  fossil  wei*e  found  in  Dalhousie  Township.  Another  note- 
worthy fact  concerning  these  lowest  limestones,  is  the  conglomeritic  or 
brecciated  aspect  which  they  present  in  some  localities,  the  enclosed 
fragments  being  chiefly  derived  from  the  underlying  gneisses;  but  to 
this,  and  to  many  other  interesting  points,  I  shall  again  have  to  refer 
when  speaking  of  the  distribution  of  this  very  low  division  of  rocks  in 
Pontiac  and  Ottawa  Counties.  Westward  of  the  Ottawa  Valley,  this 
group  or  belt  of  strata  is  not  often  met  with.  In  Hastings  County, 
and  in  the  Hastings  series  of  rocks,  its  position  should  be  between 
divisions  A  and  B ;  f  and  although  in  one  oi*  two  places  I  have  found 
what  I  take  to  be  its  equivalent,  yet,  as  a  general  inilOf  B  rests  imme- 
diately upon  A.  witliout  any  intervening  series.  This,  however,  is  not 
sui-prising,  for  the  thinning  out  of  other  bands  in  a  westward  direction 
fVom  the  Ottawa  has  been  cleai^ly  established. 

In  Boss,  as  already  stated,  a  deep  drift  of  sand  covers  a  large  ti*act  of 
country,  and  consequently  no  clear  view  could  be  obtained  of  the  under- 
l3nng  rocks  in  this  direction.  Judging,  however,  from  isolated  exposui*es 
which  over}'  here  and  there  protrude  through  the  sandy  plains  of  Boss 
and  Westmeath,  the  immediately  underlying  rock  is  a  thin-bedded  and 
very  clearly  stratified  granitic  and  hornblendic  gneiss.  This  appears  to 
be  of  great  thickness;  but  owing  to  the  nearly  horizontal  position  of 
the  strata  it  was  found  impossible  to  estimate,  even  approximately,  its 
volume.  It  overlies  the  great  fundamental  gneiss  system,  which,  aa  we 
have  already  mentioned,  constitutes  the  backbone  of  Eastern  Ontario,  as 
well  as  thousands  of  square  miles  in  the  region  to  the  northward  of  the 


•  See  Report  of  Progress.  1874-75,  p.  138. 
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Ottawa  River.  Independent,  then,  of  this  ancient  gneiss  system,  we 
have,  in  the  Horton  and  Ross  trough,  the  following  sequence  of  rocks  in 
ascending  order : — 

ESTIMATI  OP  TmciirHBS. 

1.  Bed  and  grey,  thin-bedded  and  clearly  stratified  ' 

granite  and  homblendic  gneiss.    In  this,  mica  is 

very  sparingly  distributed Not  known. 

2.  A  calcareous  division  or  belt,  embracing  crystal. 

line  limestones,  white  and  flesh-coloured,  quarta- 
ites,  quartfi  and  orthoclase  strata  with  garnets, 
pyrozenic  rocks,  a  few  bands  of  gneiss  and  some 
diorites.  The  limestones  contain  serpentine,  gra- 
phite and  apatite ;  the  last  mineral  sparingly. 
Whole  division  estimated  at  between 2,000  to  3,000  feet. 

3.  A  belt  of  gneiss  of  varied  colours  and  characters ;  Seqamioe  of 

roclDi  in  Horton 
dark-greenish,  homblendic  gneiss  and    slates;  uKlB4Mi. 

fine-grained    whitish    gneisses,    abounding    in 

quarts  and  feldspar ;  red  granitoid  gneiss ;  coarse 

porphyroid  gneiss  with  deep-red  feldspar.    In 

the    homblendic    varieties,  epidote    frequently 

occurs  as  interstratified  beds  and  layers.    Some 

of  the  porphyroid  bands  have  the  appearance  of 

a  conglon^erate 3,600  feel 

4.  Volume  of  white  crystalline  limestone  with  dolo- 

mite, tremolite,  quartz  and  serpentine.  This 
includes  a  subdivision  of  black  hornblende  slate, 
mica  schist  and  labradorite.  The  limestone  is 
often  striped  or  banded,  sometimes  wavy,  and 
towards  its  summit  is  thickly  interstratified  with 
rusty  slates  or  fahlbands 5,600  feet. 

5.  Very  black-weathering  hornblende-rock  or  gneiss, 

largely  rust-coloured,  with  a  few  small  bands  of 
crystalline  limestone.  Towards  the  summit  of 
this  there  are  indications  of  red  granitic  gneiss, 
but  this  rock  does  not  come  in,  in  body,  in  the 
Horton  trough 200  to  300  feet. 

This  last  division  we  have  already  shown  to  consist  of  only  the  very 
lowest  portion  of  the  gneiss  and  limestone  series  of  Group  V.  ;*  conse- 
quently, the  thiclcness  here  given  to  it  only  applies  to  the   volume 
represented  in  Horton  and  Boss  Townships.    It  may  be  further  stated  compwiion  oc 
that  in  this  sequence  Divisions  2  and  3  correspond  to  my  former  Group  former  gruopt. 
III.    (report  just  cited) ;   Division   4   to  Gi-oup  IV.,  and  Division  5  to 


*  Report  of  Progrew,  1874-76. 
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BubdiviMionH  1  and  2  of  Gi'oup  V.,  a^  given  on  page  152  of  the  same 
report. 

These  ixx^ks,  then,  are  dearly  the  oldest  of  the  stratified  i*ock8  of 
Eastern  Ontario,  and  the  commencement  of  the  great  series  of  ^eisses 
and  crysUilline  limestones  of  the  Laurentian  system.  They,  therefore, 
must  coiTespond  to  some  portion  of  Sir  Wm.  Logan's  Grenville  series, 
but  to  which  it  is  at  present  difficult  to  determine.  The  Grenville 
sequentre  is  given  in  the  Geology  of  C^anada,  page  45.  It  is  supposed  to 
repi'esent,  in  ascending  order,  all  of  the  most  impoi*tant  rock  strata 
in  the  Lower  Laurentian  system,  so  far  as  then  known ;  but  whether 
Sir  William's  No.  I,  namely — the  Trembling  Mountain  gneiss  (5,000 
feet)  is  to  be  considered  as  i*epresent.ing  my  fundamental  gneiss  sj^'stem, 
and  the  immediately  overlying  gneiss  (No.  1  of  foregoing  sequence)  or 
something  veiy  much  higher,  cannot  yet  be  satisfactorily  determined. 
We  can  learn  nothing  by  comparing  the  respective  thickness  of  the 
groups,  for  these  of  coui*so  vaiy  greatly  on  their  run  through  even 
limited  areas.  For  instimce,  I  can  find  nothing  in  the  Grenville  section 
to  compare  with  the  5,600  feet  band  of  limestone ;  yet,  notwithstanding, 
thiM  may  be  represented  by  the  1,500  feet  displayed  by  the  Trembling 
Lake  limestone,  oi'  by  the  2,500  feet  which  is  given  to  the  limestone  of 
Great  Beaver  Lake  and  Green  Lake.  A  clue,  however,  in  this  relation, 
and  a  most  important  one,  is  presented  in  the  occurrence  in  Boss  Town- 
ship of  labradorito  reck.  This,  as  we  have  shown,  is  connected  with 
the  second  body  of  limestone,  or  No.  4  of  section.  Now,  turaing  to  Sir 
Wm.  Logan's  coloured  geological  map*  illustmtive  of  the  distribution  of 
the  crystalline  limestones  in  the  counties  of  Argenteuil  and  Ottawa,  we 
find,  in  intimate  association  with  his  lowest  band  of  limestone,  a  great 
development  of  labra<iorite  rock.  This,  from  Sir  Wm.  Logan's  descrip- 
tion, overlies,  unconformably,  the  gneisses  and  limestones  of  that  section, 
and  constitutes  his  Upper  Laurentian  or  Labradorito  series.  Thus,  we 
have,  in  two  corresponding  positions,  and  at  widely  separated  points — 
but  no  where  between — areas  of  labradorito  reck;  and  these  in  one 
place  confonnable,  and  in  the  othei*  unconformable.  It  will,  however, 
be  seen,  frem  a  further  inspection  of  the  map  just  alluded  to,  that  this 
labitidorite  area  occurs  towards  a  portion  of  the  country  not  yet 
thoroughly  examined ;  and  further,  that  the  outlines  or  boundaries  of 
this  are  but  indefinitely  laid  down.  Hence,  a  question  naturally  arises 
as  to  the  correctness  of  the  view  then  taken,  touching  its  unconformity. 


"  Sfe  Atlas  acoompanjriag  Geology  of  Canada. 
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Piuliher,  it  will  be  remembered  (page  262  of  this  i-eport)  that  in  Tudor, 
Hastings  Ck>anty,  a  mass  of   anorthosite   rock   was  for  a  long   time  AnorUioaite « 

In  Tudor. 

regarded  as  unconformable  to  the  adjacent  grey  limestones  (with  Eozoon) 
but  was  afterwards  proved  to  be  simply  an  anticlinal  axis  of  a  lower 
portion  of  the  same  seines,  and  peifectly  conformable.  May  not  the  same 
then,  possibly  yet  be  found  to  be  the  case  with  the  Argenteuil 
County  labi*adontes  ?  But  to  this  interesting  point,  as  well  as  to 
othei*8  in  connection  with  Sir  Wm.  Logan's  series,  I  shall  yet  have  to 
refer  in  this  report,  when  descnbing  the  other  important  bands  of 
limestone  and  strata  of  gneiss,  which  succeed  the  Horton  and  Ross 
limestones,  in  Ottawa  County,  and  which  cleai*ly  correspond  in  both 
stratigraphical  position  and  lithological  character  to  some  in  the  Greu- 
vilie  section. 

The  investigations  so  fai*  described  i*epresent  the  work  done  up  to  the  oenermi 
close  of  1875,  in  Ontario,  and  now  before  entering  upon  that  of  18t6,  li^^itintiodii 
which  was  conducted  upon  the  Quebec  side  of  the  Ottawa,  and  in  the  iStb.   ^^   ; 
counties  of  Pontiac  and  Ottawa,  I  wish,  in  conclusion,  to  make  a  few  "/ 

general  remarks  on  the  singular  ti*oughs  of  rocks  we  have  been 
describing,  and  the  underlying  great  red  gneiss  system,  the  fundamental 
rock  of  Eastern  Ontario. 

During  the  year  1853  Mi*.  Alexander  Murray  examined  a  large  portion 
of  the  country — then  unsui*veyed — lying  between  Georgian  Bay,  in  Lake 
Hui'on,  and  the  Ottawa  Siver.  This  examination  was  elfected  by  means 
of  the  Moskoka,  Petewahweh,  Bonnechere  and  Madawaska  Ri  vol's.     His  Review  of  Mr 

'  A.  Murray's 

fii'st  traverse  on  the  Muskoka  and  Petewahweh  river»  carried  him  from  work  in 
Lake  Hui'on  to  a  point  on  the  Ottawa,  a  few  miles  above  Pembroke, 
whilst  his  second,  by  the  Bonnechere,  Madawaska  and  Gull  Bivers, 
bix>ught  him  back  again  to  Balsam  Lake,  in  pi'oximity  to  Lake  Simcoe. 
The  results  of  these  explorations  will  be  found  in  his  report  for  the  year 
1853.*  Amongst  the  most  important  of  these  was  the  discovery  of 
crystalline  limestone  as  far  inland  as  Golden  Lake,  on  the  Bonnechere, 
and  on  the  Shawashkong  or  south-west  branch  of  the  Madawaska, 
subsequently  included  in  the  Township  of  Dungannon.  On  the  Muskoka 
and  Petewahweh,  crystalline  limestone  was  not  met  with,  but  gdrnetifer- 
au8  gneiss  occurred  frequently  on  the  tirst-named  river.  Excepting,  then, 
the  limited  ai'cas  occupied  by  the  crystalline  limestones  and  garnetiierous 
gneiss,  it  was  clear,  fi'om  Mr.  Murray's  report,  that  gneiss  alone  (chiefly 
i*ed)  occupied  the  greater  part  of  the  region   truvei'sed.     This  fact  is 

*  KeporU  uf  FruifreM  fur  tb«  y wrs  186^-50. 
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confirmed  by  my  subnequent  iDvostigatioriB  It,  therefore,  beeomet> 
certain  that  the  Lower  Laurontian  system  comprises  two  divisions, 
namely — a  calcareous  and  a  noncalcarooiis  division .  On  this  point,  Sir 
Wm.  Logan,  in  a  paper  read  befoi*o  the  '•  Eleventh  Meeting  of  the 
American  Association  for  the  Advancement  of  Science/'  held  in  the  city 
of  Montreal,  in  1857,  writes  a*»  follows: — 

"The  sub-silunan  azoic  rocks  of  Canada  occupy  an  area  of  nearly 
arqoarter  of  a  million  of  square  miles.  Independent  of  their  stratifica- 
tion, the  parallelism  that  can  be  shown  to  exist  between  their  lithological 
character  and  that  of  metamorphic  i-ocks  of  a  later  ago,  leaves  no  doubt 
in  my  mind  that  they  are  a  senes  of  very  anciept  sedimentary  deposits 
in  an  altered  condition.  The  farther  they  are  investigated  the  greater  is 
the  evidence  that  they  must  be  of  very  great  thickness,  and  the  more 
strongly  is  the  conviction  forced  upon  me  that  they  are  capable  of 
division  into  stratigi'aphical  gi-oups,  the  8upei*position  of  which  will  be 
ultimately  demonstrated  ;  while  the  volume  each  will  be  found  to 
possess,  and  tho  importance  of  the  economic  materials  by  which  some 
of  them  will  be  characterized,  will  render  it  proper  and  convenient  that 
they  should  be  recognized  by  distinct  names,  and  represented  by  different 
colours  on  the  geological  map.  So  early  as  the  year  1854,  as  will  be 
found  by  my  report  on  the  Ottawa  district  (presented  to  the  Canadian 
Government  the  subsequent  year)  a  division  was  drawn  between  that 
portion  which  consists  of  gneiss  and  its  subordinate  masses,  and  that 
portion  consisting  of  gneiss,  intorstratified  with  important  bands  of 
crystalline  limestone.  I  was  disposed  to  place  the  lime-bearing  series 
above  the  uncalcareous,  and  although  no  reason  has  since  been  found  to 
conti'adict  this  arrangement,  nothing  has  been  disoovei'ed  especially  to 
confinn  it,  while  the  complication  which  subsequent  experience  has 
shown  to  exist  in  the  folds  of  the  whole  (apparent  dips  being  from 
ftequent  overturns  of  little  value)  would  induce  me  to  suspend  any  very 
positive  assertion  in  respect  to  their  relative  superi)Osition  until  more 
extended  examination  has  furnished  better  evidence." 

Such  evidence  has  now  been  obtained,  and  this  clearly  points  to  the 
separation  of  "  that  portion  which  consists  of  gneiss  and  its  suboidinato 
masses"  fi-om  that  "  consisting  of  gneiss  interstratitied  with  important 
bands  of  crystalline  limestone."  At  the  date  of  Mr.  Murray's  investiga- 
tions, and  indeed  for  many  years  later,  the  exposures  of  crystalline 
limestone  in  the  valley  of  the  Bonnechere,  at  Golden  Lake,  and  those  on 
the  Shawaflhkong  or  York  Bi'anch  of  the  Madawaska,  in  Dungannon,  were 
supposed   to  represent  portions  of  two  or  moi*e  groat  bands  of  limestone 
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which  were  interstratiiied  with  and  formed  a  part  of  tlie  great  gDeisn 
system ;  and  it  was  thought  farther  probable  that  as  investigations  pro- 
gressed in  this  region,  others  would  be  discovered,  which,  with  the  former, 
would  compose  a  series  corresponding  to  that  at  Grenville,  in  Ottawa 
Coonty.     Such,  however,  has  not  been  the  case ;  for  not  only  have  no  other 
bands  of  limestone  been  discovered  in  this  particular  gneiss  area,  but  even  HjJJJJJJJ^ 
Uiose  that  had  previously  been  discovered  have  been  proved  to  have  but  ^^"^  gnrtwe 
superficial  connection  with  it.     Thus  we  have  seen  that  the  Bonnechere 
and  Golden  Lake  limestones,  are  nothing  more  than  an  extension  of  the 
Horton  trough    in    this   direction,  and    beyond  which    they   entirely 
disappear  and  give  place  solely  to  gneiss.     In  like  manner  it  was 
subsequently  determined  that  Mr.  Murray's  crystalline  limestones  on  the 
Shawashkong  or  York  Branch  Biver  were  situated  in  Dungannon,  in 
which  township  I  had  already  traced  out  and  mapped*  the  south-westeim 
half  of  a  great  trough  of   limestones,  which   is  one   of  a  series  of 
troughs,  extending  all  the  way  up  from  Tudor  and  Madoc  Townships.  2^S3^ 
Thus,  in  each  instance  in  which  crystalline  limestones  have  been  found  »«>«*»  •w».^ 
in  the  interior  of  the  great  gneiss  country,  these  have  been  proved  to 
occur  in  the   superficial  condition   of  shallow  trough   forms,  and  not 
as  bands  interstratified  in  the  gneiss  itself.     Again,  I  observe  in  Mr. 
Murray's   records  of  his  explorations  on  the   Petewahweh,  Muskoka, 
Meganatawan  and  other  rivei*s  which  ti*avorse  the  great  central  gneiss 
area,  that  he  is  often  puzzled  to  account  satisfactorily  for  the  opposing   Puxdtnrdipi 
dips  presented  by  the  strata  at  many  points.     For  instance,  in  desciibing 
the  straca  on  the  Meganatawan,  he  writes  :  "  Above  the  junction  of  Doe 
River  the  rocks  at  the  rapids  were  usually  more  or  less  gametiferous, 
and  presented  southerly  and  easterly  dips.    At  Wahuzke  Lake  the  dip  Extract  from 

'^  .^  .^        r  ^    Mr.  Murray's 

was  sometimes  a  little  to  the  west,  at  others  a  little  to  the  east  of  south  ;  report. 

but  the  general  trend  of  the  hills  and  ridges  being  nearly  north-east  and 

south-west,  it  is  possible  the  strike  of  the  strata  corresponds,  and  that 

the  average  dip  is  south-east."  Again,  on  the  Muskoka,  whei*e  gametifer-  oametiferoua 

ous  ^eisses  are  again  extensively  develo|)ed,  there  are  many  opposing  Muskoka. 

dips,  which  IV^Miurray  thought  wei'C  accounted  for  by  coiTCSponding 

contortions  oPthe  strata,  while  on  the  Petewahweh  "  the  rocks  are  so 

generally  affected  by  dislocation  and  disturbance,  especially  below  Cedar 

Lake,  that  the  attitude  displayed  by  the  stratified  portions  is  not  to  be 

much  relied  on,  except  for  short  distances."    Now,  this  was  precisely 

my  experience  upon  both  the  Bonnechere  and  Madawaska  Bivers,  and 

*  Report  of  Progrees,  18064),  map. 
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have  ap  to  the  present  time  been  regaixled  as  a  very  recent  portion  of 
the  Lower  Laurentian  system,  if  not^  indeed,  something  much  more 
iMtfngi  Rooki.  recent,  and  unconformable.  In  these  rocks,  however,  Bozoan  was  fbond, 
and  consequently  they  have  remained  provisionally  olasaed  with  the 
Lower  Laurentian.  Hitherto  no  attempt  has  been  made  to  set  forth 
cleai*ly  the  oixier  and  superposition  of  the  different  members  of  this 
great  crystalline  series,  as  a  whole,  in  Eastern  Ontario,  excepting  in  an 
incomplete  manner,  as  given  fW)m  time  to  time  as  the  investigations 
progi'essed,  in  the  reportn  of  the  Survey.  Now,  however,  having 
traversed  the  whole  of  this  great  ai*ea,  and  being  about  to  cross  the 
Ottawa  and  commence  our  investigations  on  the  Quebec  side,  I  feel  that 
it  is  proper  that  an  attempt  should  be  made  to  reduce  to  some  order  and 
sequence  the  rocks  that  have  for  so  long  a  time  been  under  investiga- 
tion, and  an  endeavour  made  to  present  them  in  a  more  intelligible  fbrm, 
but  this  must  be  done  very  briefly, 
umitoduwof  In  the  area,  then — the  boundaries  of  which  have  been  given — gnein 
toMUMMMriei.  and  syenite  are  by  far  the  most  abundant  rocks,  while  gneisses,  with 
interstratified  crystalline  limestones,  occupy  but  a  comparatively  limited 
area,  and  this  only  towaixl  the  margins  of  the  former.  Indeed,  I  may 
go  further,  and  state  respecting  the  relative  volumes  of  these  two 
distinct  set^  of  rocks,  that  the  gneisses  with  crystalline  limestones,  bear 
about  the  same  relation  to  the  Volume  of  gneiss  and  syenite,  that  the 
comparatively  naiTOW  belt  of  the  Silurian  does — in  this  section  of 
country — to  both  of  these  together.  But  this  point  will  become  clears 
rwo  divirioiis of  as  I  pix)ceod.  .We  thus  have  at  the  outset  two  divisions  presenting 
themselves  in  these  old  crystalline  rocks,  namely,  a  great  uncaleareons 
division  and  a  smaller  and  calcareous  one .  The  first  of  these  may  be 
further  subdivided  into  a  stratified  and  unsti*atified  portion,  of  which  the 
latter  is,  undoubtedly,  the  lowest  and  oldest ;  but  the  line  of  demarkation 
between  these  two  is  not  always  clear.  Both  of  these  rocks  ai*e  included 
in  the  red  colour  on  the  accompanying  map,  and  from  this  a  clear  idea 
can  be  formed  of  their  great  extent.  The  gneisses  and  limestones  of  the 
second  or  calcareous  division,  occur  altogether  towaixls  the  sonth-eastem 
Podtion  of  corner  of  this  area,  where  they  occupy  that  comparatively  limited  region 

SoMtonet.  or  belt  of  country  between  the  final  outcrop  or  limit  of  the  Silurian 
rocks,  and  the  margin  of  the  gneiss  and  syenite.  They,  doubtless,  also 
form  a  continuous  belt  all  along  the  southern  part  of  the  area  under 
consideration,  bordering  upon  the  St.  Lawrence ;  but  in  this  direction 
they  are  entirely  concealed  by  the  Silui-ian.  As  may  be  seen  fVom  the 
map,  and  as  has  already  been  described  in  the  reports  of  the  Sui-vey,  north* 
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ward  or  noi*th>we8tward  of  the  line  (ienoting  the  base  of  this  gneiss  and 
limestone  series,  there  occur   numerous   and  repeated   troughs  of  the  Trcugha. 
lower  members  of  this  division,  which  aix)  spread  out  over  the  great 
fundamental  gneiss  system  in  a  most  irregular  manner,  and  it  is  these 
that  have  given  nse  to  the  supposition  that  the  older  gneiss  and  syenite 
was    interstratified     with    crystalline    limestones.     These    ti'oughs    of 
the  limestones  continue,  as  we  have  shown  in  this  report,  up  the  Ottawa 
Valley,  in  which  direction  they  again  encroach  ujjon  the  older  gneiss ; 
while  the  main  body  of  gneisses  and  limestones,  as  a  belt,  crosses  the 
Ottawa  in   the  vicinity  of  Fitzroy,  and   entei's  Pontiac  and    Ottawa 
counties.     In   Hastings    County,  to   the   north   of  Lake   Ontario,  this 
regular  sequence  of  gneiss  and  limestones  is  entirely  concealed  by  the 
flat    Silurian    rocks;    consequently,    the    troughs  of   the  former  wei*e 
first  observed,  and  were  pmvisionally  described  as  the  Hastings  series.  HMUngti 
The  Hastings  troughs  of  these  I'ocks  extend  a  very  long  way  to  the    "  "* 
northward,  the  last  one  in  this  direction  being,  pi'obably,  that  mapped  in 
Dungannon  Township;  as  Mr.  Muri'ay,  in  his  travei'se  from  the  Bonne-  Moet northerly 
chere  River  did  not  meet  with   any  limestone   until   he   reached  this 
trough.     Westwaixl  fi*om   Hastings  County,  similar  troughs   were  also 
noted  through  Peterborough  County,  but  in  this  direction  the  Silurian 
rapidly  encroaches  u)K>n.  the  gneiss  and  syenite  area  and  conceals  them. 
The  last,  and  most  westerly  indication  of  these  troughs,  is  that  met  with  Mott  weeteriy 
by  Mr.  Murray  at  Balsam  Lake,  in  proximity  to  Lake  Simcoe,  where,  how- 
ever, the  geological  structure  has  not  yet  been  sufficiently  investigated. 
Continuing  on  the  course  thus  given  to  us  between  Hastings  County  and 
Balsam  Lake,  we  shortly  come  to  the  bight  of  Georgian  Bay  and   to 
the  mouth  of  the  Muskoka  Eiver.     I  have  already,  on  page  269  of  this 
report,  alluded  to  Mr,  Murray's  traverse  up  the  valley  of  this  river  to 
the  Petewahweh,  and  merely  refer  to  it  again  as  bearing  upon  what  I 
have  been  stating  concerning  these  troughs  of  rocks.     It  is  exti*emely  Mr.  a.  Mumj*! 
probable  that  the  gametiferous  gneiss,  and  the  white  and  yellowish  ^^^°    ^"*' 
quartzites  ob^er^'ed   by  him  on   the  first  of  Ihese  rivei*s,  occur  in   a 
syDclinal  or  trough -foinn,  and  represent  a  condition  similar  to  that  of  the 
rocks  in  the  Madawaska  and  Bonnechere  Valleys.     In  the  Muskoka,  as 
we  have  elsewhere  stated,  crystalline  limestone  does  not  occur  or  was  AbMnoeor 
not  met  with,  but  Mr.  Murray's  description  of  the  gneisses  and  quartzites  Muskoka  vaii^, 
agrees  precisely  with  what  I  should  expect  to  find  in  a  trough  where  the 
very  lowest  portion  only  of  the  gneiss  and  limestone  series  was  repre- 
sented.    The  same  remarks  will  apply  also  to  the  exposures  met  with 
by  Mr.  Muri*ay,  also  alluded  to  on  page  271  of  this  report,  in  the  valley 
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of  the  Meganatnwan,  which  I  am  convinced  are  likewise  arranged  in  a 
trough-like  form.     Most  unfortunately,  in  this  direction  the  gneisses  and 
crystalline  limo8tone«,  as  a  belt,  are  entirely  lost  sight  of  beneath  the 
waters  of  the  Georgian  Bay  and  Lake  Huron,  else  we  might  here,  in  all 
probability,  note  the  connection  of  these  troughs  with  the  parent  body, 
as  we  have  already  clearly  done  in  the  case  of  the   Madawaska  and 
Bonnechere  troughs  on  the  Ottawa  River.     Now,  if  for  a  moment  we 
set  aside  these  tn>ugh-liko  forms  which  wo  have  been  describing  through- 
out the  whole  of  this  area,  we  have  oni}'^  left  to  represent  the  gneissesi 
with  intewtratified  crystalline  limestones  (the  calcai-eous  division  of  the 
Laurentian)  a  comparatively  narrow  belt  in  its  extreme  south-eastern 
comer,  namely,  that  occupying  portions  of  Addington,  Frontenac,  Leeds 
and  Lanark  Counties.    In  other  words,  were  wo  to  drew  a  line  on  the 
map  from  Stocco  Lake,  in  Hungei-fonl — about  eighteen  miles  from  the 
St.  Lawrence — north-eastwaaxl  to  Fitzrey  Harbour,  on  the  Ottawa,  we 
should  have  separated  the  gneisses  with  limestones,  from  the  gneisses  and 
syenites,  or  non-calcareous  division  ;  the  former  occurnng  on  the  south- 
eastern side  and  outwaixis  to  the  St.  Lawrence,  and  the   latter  to  the 
noi-th-westward,  and  extending    aci^oss  the  whole  county  between  this 
line  and  Pembi*oke,  on  the  Ottawa.     And  I  may  here  take  the  oppor- 
tunity of  stating  that  the  f\irther  limit  or  boundary  of  the  gneisses  and 
cr}'stalline   limestones  would   be  represented  by  an  extension  of  this 
same   line    from   Fitzroy  Harbour   up   the   valley    of  the  Ottawa   to 
Portage  du   Fort,  in    Litchfield,    and    thence    north-eastward    to    the 
mouth  of  the  Desert  River,  ninety  miles  up  the  (iatineau  River.     In 
this  direction,  this  line  would  form  the  western  boundary  or  limit  of 
all    crystalline    limestone   yet    discovered,   excepting    in    one    trough 
occuiTing  on  the  (jriiind  Calumet  Island,  and  extending  into  the  town- 
ships of  Litchfield  and  Huddersfield,  which  will  be  described  in  Part  II. 
of  this  report. 

In  conclusion,  I  would  direct  especial  attention  to  a  fact  which  has  not 
before  been  mentioneil  in  my  rejwrts,  but  which  was  refeiTod  to  in  a 
paper  some  time  ago,  read  befoi'e  the  Montreal  Natural  History 
Society  ;  namely,  that  this  second  division,  or  the  gneiss  and  ciystaliino 
limestone  series,  is  everywhere  extensively  traversed  and  dislocated  by 
east  and  west  faults,  which  likewise  affect  and  dislocate  the  overlying 
Lower  Silurian  rocks,  but  do  not  extend  downwai-ds  into  the  more 
ancient  gneiss  and  syenite  of  the  fii'st  or  non- calcareous  division.  Prom 
this  it  would  appear  that  the  gneisses  with  crystalline  limestones  are 
more  nearly  related  to  the  8ilui'ian  than  to  the  underlying  gneiss  and 
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syenite  aerios.  *     So  far,  then,  my  invoHtigationB  in  Eaateni  Ontario 
show  but  throe  great  divisions  or  groups  of  rocks,  namely  : — 

1.  A  great  gneissic  and  syenitic  series,  without  limestones.  iTireedivitioM 

2.  A  thinner  gneissic  series  with  labradorites  and  limestones. 

3.  Lower  Silurian  (Potsdam  to  Trenton). 

Investigations  in  the  Counties  of  Pontiac  and  Ottawa. 

These  investigations  were  commenced  early  in  the  season  of  1876,  J^Jf^^^J"* 
when  I  was  assisted  by  Mi*.  Lewis  R.  Ord.     Before  entering  Pontiac 
County,  we  examined  the  valley  of  the  Ottawa  from  Portage  du  Fort 
to  Pembroke,  and  both   shores  of  the  Allumette  Lakes.     Iloaring  at 
Pembroke  that  lime  was  being  burnt  further  up  the  river  beyond  the 
Deux  Rivieres  Landing,  and  thinking  that  this  kiln  was,  in  all  proba- 
bility, in   pi-oximity   to  a   band  of  crystalline  limestone,   we  ascended 
the  Ottawa  to  Deux  Eivieres,    (a    telegraph    station   and  post  office,  Dcax  RMeras 
about  eighty  miles  from  Pembi'oke)   by  steamboat,  and   from   thence  ■uSon. 
made  a  canoe  journey  in  the  direction  of  the  mouth  of  the  Mattawa 
River.     On  this  journey  no  trace  of  crystalline  limestone  was  met  with, 
but  red  gneiss  abounds.     This  gneiss  is  clearly  bedded,  and  nearly  every-  Red  ^wum. 
where  dips  at  a  low  angle.     In  several  places  it  is  nearly  horizontal. 
From   the   neighbourhood   of   the    mouth   of   the   Coulonge  River,  in 
Mansfield,  it  forms  a  mountainous  i*ange  along  the  northern  shore  of  the  jiounuun  nam 
Ottawa  as  far  u[)  as  our  examination  extended.     The  southern  shore,  for 
the  tii-st  half  of  this  distance,  is  low  and  com|>aratively  level,  and  is 
extensively  covered  by  deep  drifts  of  yellow  sand,  while  a  large  portion 
of  Westmeath  Township  and  the  whole  of  the  Allumette  Island  are 
occupied   by   Lower  Silurian  limesti)nes — Chazy,  Bii-dse^'e  and   Black  siiurUnin 
River.     At  and  around  the  mouth  of  the  Pei/wahweh  River,  beyond  AiiuiSett?isii6? 
Pembroke,  a  brick-red  syenite  is  very  extensive,  '.y  developed,  and  the 
same  rock   forms  a  uumbei*  of  islands  in  Allumette  Lake.     This  red 
syenite  was   met  with    by  Mr.    Alexander    Murray   foi*    a   long  dis- 
tance up   the    Petewahweh.      It   does    not,   as    a  general   rule,  form 
hilly  country,  but  rather  extensive  sandy  plains,  in  which  often  no  rock  s^ndy  piling. 
is  seen  over  considerable  areas.     It  is,  undoubtedly,  the  foundation  or 
base  upon  which  all  the  succeeding  I'ocks  in  Eastern  Ontario  have  been 


*  This  fact,  even  if  proved,  does  not,  in  mj*  opinion,  bear  the  inter|)retation  ^iven  it  by  Mr.  Venn«»r. 
The  similarity  in  the  {cenenl  physical  condition  of  the  two  scries  of  (fiieissic  r«>cks,  as  described  by  Mr. 
Vennor,  is  a  consideration  of  much  greater  importance,  and  seiuratcs  thorn  both,  uidely  and  dLstiiurtly, 
from  aoy  known  palsooioic  fomuuioafl.— A.  R.  C  S. 
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dopottited ;  and  I  may  add  that  there  is  an  little  doubt  that  it  represents 
au  older  and  distinct  series.  It  continues  to  be  displayed  along  the 
south  shore  of  the  Ottawa  for  some  distance  beyond  the  Upper  Alln- 
mette  Lake,  still  forming  a  low-lying  and  flat  country,  while  imme- 
diately along  the  northern  shore  come  in  the  mountainous  ranges  of 
gneiss,  clearly  resting  upon  the  syenite,  and  dipping  inwards,  or  to  the 
north waitl  at  low  angles.  The  course  of  the  gneiss  rocks,  taken  as  a 
whole,  is  with  the  Ottawa  Vallej',  or  to  the  north-westward,  but  they  are 
clearly  seen  to  describe  a  number  of  undulations,  and  the  local  strikes 
obtained  were  almost  as  often  to  the  north-eastward  as  to  the  north- 
westwaixi.  Some  of  these  undulations  carry  the  gneiss  across  to  the 
south  side  of  the  Ottawa;  and,  indeed,  above  the  Des  Joachims,  this 
rock  occupies  both  sides  of  the  river  up  to  and  beyond  Deux  Bivieres. 
There  the  rocks  are  almost  horizontal,  the  incline,  however,  being 
distinctly  to  the  eastwanl.  They  consist  of  greyish  fine-grained  and 
thin-bedded  gneisses.  The  stmtification  is  beautifully  displayed  in  the 
weathering  of  the  nx'k,  the  softer  layers  or  beds  wearing  away  and  the 
haiiler  standing  out  in  relief.  This  thin-beiided  gneiss  continues  for  a 
long  distance  down  the  Ottawa  towaixis  the  R(x;he  Capitaine,  and  no 
doubt  forms  the  greater  part  of  the  rocky  rapids  between  these  places. 
Along  the  Deux  Riviere  portage  to  the  Mattawa  boat  landing,  thei*e  is  an 
immense  accumulation  of  gneiss  Ix)ulder8,  and  many  of  these  have 
worn  holes  or  kettles  for  themselves  in  the  underlying  thin-bedded 
gneiss  in  which  they  remain  imprisoned.  These  pot-holes  are  numerous 
and  are  very  similar  to  those  seen  along  the  shores  and  islands  of  Lake 
Huron,  in  the  Lower  Silurian  limestones.  Inland,  or  south waixl  from  Deux 
Rivieres,  the  superposition  of  the  gneiss  upon  the  red  syenite  is  again 
clearly  seen,  and  in  places  the  former  was  observed  lying  horizontally 
upon  the  latter  without  the  slightest  appearance  of  disturbance.  Prom 
this  position,  a  few  miles  to  the  southwani  of  the  Ottawa,  and  immediately 
opposite  the  Deux  Rivic /cs — through  to  the  mouth  of  the  Pete wah web, 
the  red  syenites  are  frequently  met  with,  and  everywhere  form  the 
boundary  or  limit  of  the  clearl}-  sti*atified  gneisses.  A  straight  line 
drawn  from  Deux  Rivieres  in  a  westerly  direction  for  about  twenty-four 
miles  would  strike  thv  mouth  of  the  Mattawa  River,  and  if  this  were 
extended  it  would  reach  and  pjiss  through  Lake  Nipissing.  Now,  in 
this  last  position  there  are  both  gneisses  and  crystalline  limestone  with 
iron  ores,  and  it  is  not  unnatural  to  suppose  that  they  are  a  eontinuati(>n  or 
westward  extension  of  the  rocks  we  have  so  far  been  describing.  It  is 
true  that  up  to  the  Deux  Rivieres  no  crystalline  limestone  was  observed, 
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nor  was  it  to  be  expected  in  this  very  low  portion  of  the  series  ]  but  Absence  of 
there  is  no  reason  why  it  should  not  immediately  reappear  wherever  the  i^estones 

^  rx-  explained. 

conditions  of  the  underl3dng  gneisses  are  such  as  to  have  permitted  of 
the  deposition  of  some  of  the  succeeding  members  of  the  formation.  In 
a  number  of  the  troughs  which  have  elsewhere  been  investigated 
this  pinching-out  of  the  crystalline  limestone  was  clearly  observed,  and 
1  believe  the  same  is  the  case  in  the  Ottawa  Valley. 
I  have  already  alluded  to  the  small  outlier  of  Lower  Silurian  lime-  Remote  outuer 

*^  of  SUuriui  In 

stones   beyond   Deux  Eivieres.    This  is  clearly  an   extension   of   the  otutwavau^. 
Chazy  limestones  of  AUumette  Island,  opposite  Pembroke,  and  I   was 
informed  that  other  small  and  detached  masses  of  the  same  had  been 
found  all  the  way  to  the  mouth  of  the  Mattawa.     On  the  outlier  neai* 
Deux  Eivieres  there  is  a  limekiln  and  grindstone  quarry. 
Having  failed  to  discover  any  further  traces  of  crystalline  limestones   Return  to 

Portage  du  Fori 

on  this  traverse  up  the  Ottawa  Valley,  we  returned  to  Portage  du  Fort, 

in  Litchfield,  und  set  about  a  detailed   investigation  of  the  rocks  in 

this  neigh boui'hood.     These  explorations  embraced   the   townships  of 

Clarendon,  Litchfield  and    Manstield,  the  Gi*and   Calumet  Island,  and 

the  two  channels  of  the  Ottawa,   known   as  the  Calumet  and  Roche 

Fonda,     The  Coulonge  Elver  was  also  examined   for  some  distance  irurther 

into    Pontefract,   and    traverses  were   made    to  two  important    lakes,  ^'^'**'*8»ttoni. 

known   by  the  names  of  "  Big  Squaw  Lake''  and  "  Moose  Lake,"  in 

the  township  of  IIuddei*sfield.    FiX)m  the  fii*st-named   lake,  a  further 

exploration  line  was  carried  down  the  south-west  side  of  the  Picka- 

nock,  and  through  portions  of  Huddersfield  and  Glapham  Townships, 

to  the  sonth-westem  extremity  of  Otter  Lake,  in  Leslie,  and  to  a  small 

ti*act  of  land  generally  knoMm  as  the  '^  Otter  Lake  Farm,"  the  property 

of  Gilmour  &  Co. 

In  the  area  thus  examined  the  rocks  were  found  to  be  of  precisely  the  Rocks  stmnar 
same  general  characters  as  those  which  h  d  been  investigated  in  Horton  o/ottaivB. 
and  Eoss  Townships,  on  the  opposite  side  of  the  Ottawa,  and  no  diffi- 
culty was  experienced  in  distinguishing  in  them  the  five  groups  or 
divisions  which  had  already  been  established  in  Eoss  Township.  These 
divisions  we  may,  for  convenience  sake,  again  enumerate,  to  illustrate 
this  section  of  the  report.    They  are  as  follows : — 

1.  The  lower  gneisses.    (Without  crystalline  limestones.)  Oeneraldivisioa 

2.  The  first  or  lowest  calcareotis  belt.  ®'  "*** 

3.  The  second  rolnme  of  gneiss. 

4.  The  second,  and  great  voliime  of  crystalline  limestone,  with  its  associated 

labiadorites,  diorites  and  hornblende-slates. 
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5.  The  black  and  rosty-weathering  hornblendic  gneias.  (Tbe  fintmeaba 
of  a  great  Bucceeding  neqaence  of  gneisses  and  inierUrai^/ied  cijslalliiie 
limestones.) 

(See  also  page  267  of  this  report. 

TtoqghfbmM  ThoHC  roc'ks,  ill  the  area  the  outline  of  which  ha8  just  been  ^ven,  are 

■(■to* 

again  arranged  in  a  trough-like  form,  which  may  correctly  be  said  to  be  the 
northward  extenHion  of  the  Horton,  Rons  and  Bonnechei*e  Kiver  trough; 
and  I  may  hei'c  premiHo  that  thin  is  the  last  position  in  which  theee 
lower  rocks  per  se  arc  thus  arranged;  for  in  subsequent  explorations 
through  Pontiac  and  Ottawa  Counties,  a  regulai'  and  steadily-ascending 
sequence  of  rocks  was  mot  with,  which  embraced  not  only  the  five 
divisions  just  described,  but  also  all  the  remaining  members  of  the 
Anittt«ftnd         gneiss  and  limestone  series,  up  to  the  apatite  and  plumbago  bearing  rocks, 

•  IDIDOICO  Mn0Si 

which  I  have  always  considered  as  pix>perly  belonging  to  the  very 
highest  portion  of  the  series. 

A  details!  description  of  the  distribution  of  each  band  of  rock  in  this 
ti'ough  is  unnecessary ;  but  some  mention  may  be  made  of  points  ol' 
interest  connected  with  these  in  a  few  localities. 

The  Lower  Gneisses. 

(1.)  These  in  Pontiac,  so  far  as  examined,  are  all  clearly  sti*atiiied,  and 

conform  to  the  windings  of  the  limestones  which  come  in  above  them. 

OMiHMof  The  obscurely  stratified  red  i^neiss  and  syenites  (the  fundamental  ixK'ks) 

Pontbo  County.  o  .^  \  / 

were  observed  in  a  few  places  at  some  distance  outwaitls  from  the  mar- 
gins of  these,  but  it  was  found  inn)ossible  to  draw  a  line — unless  a 
provisional  one — which  would  truly  rej)resent  the  junction  of  these  two, 
apparently,  distinct  formations.  This  difficulty  is  largely  due,  however, 
to  the  nature  of  the  country  occuj)iod  by  these  older  rocks.     This  is  of 

Rugfed country,  the  most  ruggod  description,  and  barely  traversable,  except  by  means  of 
some  of  the  lar^ei'  streams,  which  again  are  beset  with  difficult  portages. 
Hence,  anything  like  detaiKl  geological  work  is  out  of  the  question. 
I  have,  however,  invariably  observeii  in  our  ascent  of  the  main  sti^eams — 
such  as  theCoulonge,  Black  River  a  n<l  Pickanock — that  a  point  on  each  was 
always  reacheil,  beyond  which  the  rocks  partook  of  a  syenitic  character, 

Unrtntifled  and  all  trace  of  stratification  was  lost.  In  approaching  these  syenitic 
rocks,  the  clearly  stratified  gneisses  assume  a  very  slight  incline,  and  are 
often  nearly  horizontal ;  but,  as  might  be  expected,  there  are  occasional 
exceptions  to  this  rule,  and  ai-eas  were  mot  with  through  which  the  dip 
of  the  strata  was  very  nearly  or  altogether  vertical.  At  some  of  the 
Airthest  inland  points  i*eached,  enquiries  were  made  of  sqiuitterSy  and  men 
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left  iu  charge  of  the  lumber  depots,  concerDing  crystalline  limestone, 
but  without  success.  A  few  of  these  pei*sons  had  been  employed  for 
very  many  years  as  ^'  timber  limit  locators/'  and  had  in  this  vocation 
travei*sed  many  hundreds  of  square  miles  in  the  direction  of  the  head- 
watei*s  of  the  streams  we  have  already  mentioned.    These  men   were  Great  u«m  of 

gneiM  without 

necessaiily  intelligent,  and  close  observera,  and  I  met  with  but  few  who  jaystaiiino 
knew  so  little  about  the  rocks  of  the  country  as  not  to  be  able  to  tell  us 
whether  or  not  they  had  met  with  crystalline  limestone  in  the  poHions 
of  country  they  had  been  over,  while  in  one  or  two  instances  we  had 
fairly  described  to  us  the  different  character  displayed  by  the  gneiss  in 
the  section  enquired  about.  I  bring  forward  these  facts  here  in  support 
of  what  has  already  been  several  times  stated  in  this  report,  respecting 
the  entii*o  absence  of  intei'Stratified  limestones  in  this  very  old  and 
lowest  syenite  and  gneiss  formation. 

The  Crystalline  Limestones, 

(2  and  3.)  These  I  shall  at  present  refer  to  together,  and,  thereibi*e,  neces- 
sarily must  include  the  second  volume  of  gneiss  (3).  It  will  be  remembered 
that  these  rocks  wbei*e  last  described  inEoss  township,  where,  after  sweep- 
ing in  a  U-shaped  cui've  by  Forestera'  Falls,  they  finally  reached  the  Ot- 
tawa River  in  proximity  to  the  town  line  of  Wostmeath,  and  crossed  the 
Soche  Fondu  channel — on  some  maps  called  a  lake — to  the  Gi'and 
Calumet  Island.  Their  further  run,  however,  on  this  island  is  such  as  to  Distribution  of 
cause  the  following  armngement  of  the  respective  divisions.  The  upper  uS^nea. 
mass  of  limestone  (4)  first  nearly  travei*sing  the  island  on  a  north- 
east coui'se,  suddenly  curves  to  the  north-westward,  and  in  this  dii^ection 
runs  out  to  its  extremity,  and  into  the  river;  the  underlying  volume  of 
gneiss  (3)  following  the  same  coui'se,  is  only  represented  by  the  com- 
paratively small  area  in  the  extreme  north-western  portion  of  the 
island,  or  that  which  is  cut  off  from  the  main  body,  by  a  narrow  arm 
of  water,  while  the  lowest  limestone  belt  (2)  not  being  seen  at 
all,  must  occupy  a  position  in  the  valley  of  the  Eoche  Fondu  channel. 
From  such  an  ari*angement  of  these  rocks  it  is  evident  that  they  do  not 
immediately  cross  to  the  opposite  side  of  the  Ottawa,  but  on  the  con- 
ti'ary,  appear  to  be  turning  again  up  the  valley  of  this  Eiver,  which 
position,  I  may  say,  they  continuously  keep,  (excepting  the  trough 
digressions)  all  the  way  up  from  Fitzroy  Hai'bour  and  Arnprior.  It  was 
owing  to  this  apparent  noHh-westwai-d  strike  on  the  Grand  Calumet 
Island  that  the  traverse — already  described-^was  made  in  the  du'ection 
of  Fombi'oke  and  Deux  Biviei*es,    biit  with  what  success  has  already 
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been  Htateil.     It  must,  however,  be  borne  in  mind,  that  in  this  directin 
outlierH  of  the   Lower  Silurian  r<x*krt  occur    through    much    of  West 
moath,  and  over  all  of  the  Alluniotte   iKland,  and,   conHeqaently,  it  is 
not  certain  hut  that  the  crystalline  limestones  may    be  distributed  in 
this   direction,   though    concealed.     Fmm    the  arrangement    and  atti- 
tude  of.  the    lower  gneisses,  where  exi)Osed  along  the  feK>athem  side  of 
the  Ottawa   up  to  Pembroke,  and  also  along  the  northern    shore  to  t 
position  opposite  this  last  place,  I  should  be  inclined  to  infer  a  synclinil 
Ibrm,  the  axis   of  which  would   be   the   Ottawa  Valley  ;  and  farther, 
consider  it  extre!nely  probable  that,  if  the  truth  weix*  known,  the  crystil- 
line  limestones  would  l>e  found  to  occupy    the  i)08ition    of  this  syn- 
clinal,  at  any  rate  as   far  up  as   the    head  of   the    Upper  Ailamette 
Lake,  beyond  which   the  convergence  of  the  op|)Osite   gneins   mai^'u 
would,  as  might  reasonably  lie  expected,  entii-ely  pinch  them  out.    Thns, 
then,  it  is  |K)ssible  that  between  the  Horton,  Ross  and   Bonnechere  tjnr 
clinal  or  trough,  and  that  at  present  being  described  in  Pontiae  County, 
thei*e  exists  a  third  and  intermediate  one  up  the  Ottawa  Valley,  which 
might  be  culled  the  Allumette  Lake  trough  ;  these  thi-ee,  as  looked  tt 
on  a  map,  presenting  a  tri-lol)ed  appearance,  and  standing  out  in  relief 
fi-om  the  great  red  gneiss  area  which  bounds  them  to  the  northward  awl 
north- westward. 

The  next  i)oint  at  which  crysUilline  limestone  was  observed  was  on 
the  line  between  the  townships  of  LitchtieUl  and  Mansfield,  and  aboat 
four  miles  north  of  the  Calumet  channel.  Up  to  this  point  the  whole 
country,  lK)th  to  the  east  and  west,  is  covered  by  a  heavy-  drift  of  sand, 
and  the  I'ocks  are  completely  concealed.  Fi-om  the  place  where  tlie 
limestone^  were  lirst  met  with  on  this  line,  they  continue  to  be  fairij 
expos(i<l,  and  were  tollowe<l  in  a  direction  a  little  west  of  north,  through 
Manstield,  to  a  ]>ositioii  on  the  Coulonge  River,  l>etween  ranges  A  andB, 
of  Pontefract,  where  they  strike  in  a  decideil  north-west  direction,  witk 
a  dip  at  an  angle  of  45^  to  the  north-east.  A  section  made  here  in  a 
Bouth-w^estward  direction  from  the  Coulonge,  and  through  Mansfield, 
proved  that  these  limestones  correspond  to  sub-division  (4,)  being  clearij 
underlain  in  succe>sion  by  the  volume  of  gneiss  (3),  the  lowest  calcareoiu 
belt  (2),  and  the  lower  gneisses  (1.)  Throughout  the  whole  of  this 
section  the  dip  is  steady  to  the  north-east,  and  this  lessens  peroeptiUf 
as  we  descend,  until  in  the  lower  gneisses  (1)  the  incline  is  seldom 
more  than  10°  or  15°.  Now,  it  will  be  observed  that  this  strike  rf 
the  ro<.*ks  in  Mansfield,  if  continued  in  a  south-east  direction,  would 
carry   tliom    through  the  southwest  corner  of   Litchtiold,  and   thence 
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on  to  the    Gittnd  Calumet    Island,  where    they  wo.ild  connect    with  oraiid oiaumflt 

this  island,  and  thus  it  might  be  inferred  that  these  limestones  did  not 
poi'ticipate  in  the  Allumette  Lake  and  Ottawa  Valley  synclinal.  But  we 
have  already  clearly  seen  that  the  i*ocks  on  the  Grand  Calumet  Island 
do  turn  in  the  direction  of  the  upward  course  of  the  Ottawa  Valley, 
namely,  to  the  north-westward ;  therefoi^e,  it  is  plain  that  they  cannot 
connect  directly  with  those  through  Litchfield  and  Mansfield.  As  pre- 
viously stated,  a  deep  sand  drift  covere  a  large  portion  of  the  fronts 
of  both  of  these  townships,  and  the  rocks  for  a  long  distance  along  the 
river  are  completely  hidden.  N®w,  these  sand  dnfts,  as  I  have  frequently  smmI  <wt. 
observed,  are  distributed  along  valleys  and  over  flats,  which  are  under- 
lain by  crystalline  limestone,  and  in  the  present  instance  the  contour  of 
this  sand  area  towards  the  lower  part  and  mouth  of  the  Coulonge 
decidedly  points  to  a  turn  of  the  limestones  in  this  direction,  which  would 
cariy  them  along  the  fi-ont  of  Mansfield,  in  which  case  they  would 
I'epi'esent  the  opposite  margin  of  the  Calumet  channel  trough.  The 
sudden  rounding  off  of  the  hills,  representing  the  lower  gneisses  in 
Mansfield  as  they  appi-oach  the  Ottawa  Valley,  is  also  a  stmng  proof  that 
this  view  is  a  correct  one.  The  fact,  nevertheless,  remains,  that  apai't  from 
the  two  positions  alluded  to,  namely :  on  the  Grand  Calumet  Island,  and 
on  the  upper  ])ortion  of  the  Coulonge,  in  Mansfield,  in  which  the  lime- 
stones were  well  displayed,  no  further  exposures  were  met  with  either  LimeBtoim 
between  these  places  or  on  the  upwaixi  course  of  the  Ottawa. 

Before  leaving  Mansfield,  I  may  state  that  the  lowest  calcai*eous  Lowest 
division  (2)  is  beautifully  represented  to  the  west  of  the  Coulonge  River,  "™^**»°**- 
where  the  strike  of  the  sti'ata  is  fii*st  to  the  northward  and  then  to  the 
north-westwaiti.  On  this  last  strike  they  run  through  into  range  B,  of 
Pontefract,  and  continue  along  the  south-west  side  of  the  Coulonge  River, 
which  hei'e  coinciding  with  the  general  strike  of  the  rocks,  runs  also  in 
a  north-westerly  direction.  This  calcareous  division  is  similar  in  every 
respect  to  that  in  Ross  township,  on  the  opposite  side  of  the  Ottawa,  of 
which  it  is  undoubtedly  an  extension.  It  cannot  be  called  a  band  of 
limestone,  for  this  rock  barely  composes  one-half  of  it»  volume ;  but 
since  it  is  in  this  portion  of  the  series  that  crystalline  limestones  first 
make  their  appearance,  I  think  it  well  to  bring  this  fact  prominently 
forward  by  continuing  to  allude  to  it  as  f  Ae  Unvest  calcareous  division.  In 
Mansfield  and  Pontefract,  much  of  this  limestone  is  very  coarsely  crystal- 
line, and  large  portions  of  it  are  of  a  salmon  or  flosh-i*ed  colour,  and  8»imonH»ioiired 
here  again  as  before,  when  referring  to  it  in  Ross — we  are  led  to  comi^i-e  ^^***^°«^ 
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ooknirad  ^^  w**^  HOinc  verj  much  higher  and  more  i^ecent  ciyntalline  limestones 
which  ah40  exhibit  this  colour  on  the  Gatineau  River,  in  Hull,  and  iu 
North  BurgesM,  on  the  Ilideau,  in  Ontai'io.    Tliia  resemblance  is  further 
strengthened  by  the  occurrence  in  the  Mansfield  limestones  of  gi-ains  of 
phosphate  of  lime  and  green-coloured  crystals  of  pyi'oxene.     Thus,  eithei* 
phosphate  of  lime  occui*s  both  in  the  very  lowest  and  highest  limestones  yet 
discovered  in  this  great  crystalline  series,  or  else  the  apparent  geological 
8ti*uctui*e  is  somewhere,  and  most  unaccountably,  at  fault.     Other  marked 
characteit)  in  these  lowest  limestones,  ai*e  tlie  frequent  occuiTenee  of  a 
conglomei*ate,  or  breccia — for  it  partakes  of  both  charaicters ;  the  abund- 
ance of  silver-white  and  very  black  mica  in  small  scales ;  the  interstrati- 
fication  of  numei*ous  rust-colom'ed  quartzites  and  bands  of  gi*eenish  and 
white  pyi'oxene  ;  aod  lastly,  the  frequent  disscminatioii  of  clai-et-coloured 
and   brownish   garnets   in  the   quartzose  subdivisions.     Of  these,    the 
conglomerates  present  the  most  noteworthy  featui*e.     They  consist  of  a 
multitude  of  rounded   and  angular  gneiss  f'i*agments,   cemented  in  a 
calcareous  matrix — this  matrix  not  differing  from  the  adjacent  bands  of 
limestone,  and  coniaiuing  the  same  minerals.     It  is  from  this  evident 
that  the  immediately   underlying  gneiss  (1)  had  suffered  much   from 
erosion  and  other  desti*oying  agencies  before  the  first  member  of  the 
calcai'eous  division  had  been  deposited  u|X)n  it. 

Besides  these  coarsely  crystalline  limestones,  there  are  othera  more 
finely  crystalline,  indeeii,  often   almost  compact,  and  these  are  invari- 
ably more  or  less  magnesian  or  dolomitic.     In  these  last  thei'e  is  always 
a  great  deal  of  quartsose  matter  in  grains  and  layoi's,  or  as  veinlets  cutting 
the  mass,  and  sei-pentine  of  a  greenish-yellow  colour  is  not  unf^-equently 
mot  with.     Thus  quartz,   in  various  forms,  largely  chai*actenses  this 
lowest  limestone  division ;  and  I  may  add,  the  same  is  the  case  also  in 
the  apatite-bearing  rocks  at  the  summit  of  this  series,  in  which,  it  will 
bo  remembered,  great  beds  of  cellular  quartzites  occur,  intei*stratitied  in 
the  garnotiferous  gneisses.     The  gneisses  which  occur  in  this  division 
(2)  are  peculiar,  and  are  not  what  might  be  called  typical.     They  are 
for  the  most  part  thin-bedded,  and  are  of  a  whitish  colour.     The  rock, 
consists  of  a  fine-grained  mixtui-e  of  quartz,  feldspar,  mica  and  pyroxene; 
the  latter  mineral  occurring  in  layers,  lumps  and  grains.     Red  gneiss,  of 
very  obsciu'e  stratification,   also  forms  a  part  of  this  division.     Such 
rocks  occupy  the  whole  south-wcstci'n  side  of  the  Coulonge  River,  in 
range  B,  of  Pontcfract,  as  far  as  lots  forty-four  and  forty-five. 

Beyond  this  position  on  the  Coulonge,  the  detailed  run  of  the  rocks  re- 
presenting sub-divisions  2,  3  and  4  could  not  be  satisfactorily  ascei*tained 
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on  acoant  of  the  very  rugged  and  wooded  condition  of  the  township  of  Rough  to wniUp 
Pontefract.  One  road  alone  ran  northward,  nnd  this  did  not  extend  much 
ftirther  than  the  ninth  range ;  while  the  Coulowge  itself,  owing  to  rapids, 
is  not  navigable  for  canoes.  The  general  geological  structure,  however,  is 
clear ;  consequently  the  non-determination  of  a  few  of  the  minor  undula- 
tions or  zig-zags  of  the  strata  is  unimpoi*tant.  Merely  stating,  then,  that 
the  strata  immediately  to  the  north  of  the  Coulonge  are  affected  by  a 
series  of  transverse  undulations  which  cause  the  respective  outcrops  to 
assume  a  serrated  form,  I  pass  on  to  remark  that  the  rocks  repi'esenting  plication  or 
divisions  1,  2  and  3  continue  on  a  general  northerly  course  through  the 
eastern  part  of  Pontefract  up  to  the  north-western  exti*emity  of  Big 
Squaw  Lake,  in  proximity  to  which  they  appear  to  turn  sharply  to  the 
eastward,  and  then  return  in  a  south-easterly  direction  along  the  valley 
of  the  Pickanock  stream — chiefly  to  the  wostwaixl  of  this — thi'ough  por- 
tions of  Huddersfield  and  Clapham.  We  thus  have  a  great  U-shaped  syn- 
clinal, the  axis  of  which  would  run  through  the  centre  of  Huddersfield. 

In  Pontefi'act,  the  lower  gneisses  (1),  which  T  must  here,  again,  briefly  Lower  gneiaBet. 
allude  to,  extend  in  a  westwaixl  direction  to  the  valley  of  the  Coulonge, 
presenting  everywhere  a  steady  incline  to  the  north-eastward ;  but  this 
incline  in  a  westward  or  south-westward  direction  becomes  slighter, 
until  finally,  in  the  vicinity  of  the  Black  River,  large  ai*eas  are  occupied 
by  nearly  horizontal  gneiss.  Similm*  gneiss  (1)  occupies  an  immense 
area  in  the  unsui'veyed  region  to  the  northward  of  Big  Squaw 
Lake,  and  I  was  infoi*med  by  intelligent  lumbermen  that  one  might 
travel  for  days  in  that  direction  and  meet  with  no  other  ix)ck  than  red  Great  ar«M  of 
gneiss,  but  on  this  point  I  have  already  dwelt.  Following  the  turn  of 
the  crystalline  limestones  (2),  the  gneiss  sweeps  round  to  the  Pickanock 
stream  in  the  north-eastern  corner  of  Huddersfield,  and  continues  to  form 
a  mountainous  range  along  the  entire  north-oasteim  side  of  this  river, 
through  Clapham  and  a  portion  of  Leslie  Townships,  where  it  terminates 
in  two  or  throe  lofty  bills,  in  proximity  to  "  Otter  Lake  Farm."  I  say 
terminates,  in  reference  to  its  sui*face  distribution,  for  in  Leslie  it  forms 
an  anticlinal  spur,  i-ound  which  the  opposite  outcrops  of  the  lowest  Antidinai  ipur 
calcareous  division  (2)  meet,  as  represented  on  the  map  of  Pontiac  ®'*f°®"* 
County.  The  opposite  margin  of  the  gneiss  (1),  however,  returns  along 
the  north-western  side  of  the  Pickanock,  on  its  further  north-eastward 
course,  and  extends  in  this  direction  for  a  great  number  of  miles,  pas- 
sing thi*ough  Dorion  and  into  Eagan  township,  where  its  south-eastern 
boundary  is  only  a  short  distance  to  the  westward  of  the  mouth  of  the 
Desert   River,   on   the   Gatineau.     Thus,   in    Clapham   Township,   and  i>«iert  River, 
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within  the  V-8haped  bend  of  the  Piekanock  stream,  we  have  a  great 
anticlinal  of  the  lower  gneiss  (1),  the  axis  of  which  might  be  repre- 
sented by  a  line  drawn  due  north  ft'om  the  "  Otter  Lake  Farm,'*  in 
Leslie.  The  lowest  division  of  the  crystalline  limestones  (2)  is  well 
repi-esented  along  the  entii*e  south-western  side  of  the  Piekanock  in  its 
eoui*se  through  Huddersfield  and  Clapham,  it  being  here  only  separated 
from  the  lower  gneisses  by  the  river  valley.  In  seveml  places  expoBuree 
of  a  very  beautiful  salmon-coloui-ed  limestone  were  met  with,  in  which 
spangles  of  a  silvery-white  mica  were  thickly  disseminated. 

At  the  outlet  of  Big  Squaw  Lake  into  the  Piekanock,  the  rocks  largely 
consist  of  the  i)eculiar  j^ellowish  quartz  and  orthodase  rock,  which  has  been 
already  once  or  twice  i*eferred  to.  This  rock  is  generally  gametiferous^ 
and  much  of  it  is  stained  with  various  tints  of  rust  colour,  sometimeB 
assuming  a  brilliant  hematite-red,  and  again  a  claret-^^lonr.  Similar 
strata,  with  an  occasional  band  of  limestone,  were  followed  from  Big 
Squaw  Lake  outlet  all  the  way  to  ^^  Otter  Lake  Farm,''  in  Leslie,  and  on 
a  perfectly  straight  south-easterly  coui-se.  Immediately  above  these,  and 
ftirther  westward,  in  Hudderofield,  was  also  seen  the  volume  of  gneiss, 
(3)  which  separates  the  limestones  (2)  and  (4.)  This  also  runs  on  a 
general  south-easterly  course  through  Huddersfield  fi*om  a  position 
immediately  to  the  south  wait!  of  Big  Squaw  Lake  to  the  south-eastern 
corner  of  the  Township.  The  limestones  (4),  however,  were  not  met 
with  in  Huddei'sfield;  but  their  position  is  indicated  by  some  flat  and 
low  lying  country  in  which  several  small  lakes  occur.  To  the  west  of 
**  Otter  Lake  Farm,"  in  Leslie,  it  is  evident  that  the  strata  are  all 
affected  by  a  series  of  transvei-se  undulations,  which  are,  undoubtedly, 
an  extension  of  those  which  have  already  been  described  as  occurring  in 
proximity  to  the  Coulongc  Rivei*,  in  Pontefract,  on  the  opposite  side  of 
this  trough.  By  these  undulations,  the  vai'ious  outcrops  of  ixxsks  aro 
deeply  serrated  and  carried  in  a  south- west waixi  direction  through  Litch- 
field to  the  shores  of  the  Ottawa. 

On  lots  eight,  nine  and  ten.  in  the  tenth  range  of  Litchfield,  and  in 
pi-oximity  to  the  ci*eek  which  there  runs  parallel  with  the  range  line, 
the  crystalline  limestones  (4),  are  again  well  displayed,  and  starike 
in  a  west-northwest  direction,  with  incline  to  the  north-eastward. 
To  the  eastward  they  are  lost  sight  of  in  low  land  which  surrounds 
the  lower  portion  of  the  long  U-shaped  lake,  in  the  tenth  and  elevcnUi 
Rmgos;  but  1  am  convincoil  that  the  veiy  singular  shape  of  this 
body  of  water  indicates  the  further  course  of  the  limestones  in  ttiis 
direction,    and    that    they    form    a   junction    with    the     HuddersfieU 
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limestoneB  in  the  vicinity  of  Bear  Lake,  on  the  town-line  of  Litchfield. 
From  lots  eight,  nine  and  ten,  in  the  tenth  range,  the  creek 
just  alluded  to  runs  round  a  spur  or  mountain  of  the  gneiss  of  sub- 
division 3,  and  thence  in  a  south-westerly  direction  to  the  Ottawa.  In 
this  direction  the  limestones  (4)  are  entirely  lost  sight  of  beneath  the 
great  accumulation  of  sand  which  hero  follows  the  course  of  this  creek,  sand  drift. 
It  may  be  mentioned  that  this  body  of  sand  occupies  a  position  in  a 
synclinal  form  of  the  crystalline  limestones  (4),  being  clearly  limited  on 
both  sides  by  outcrops  of  these  rocks  showing  opposite  dips.  The 
western  margin  of  this  synclinal  is  represented  by  that  exposure 
of  limestone  already  noted  as  occurring  on  the  town-line  of  Mansfield, 
and  thence  traceable  to  the  bend  of  the  Coulonge  Biver,  in  Pontefract. 
Now,  it  will  be  remembered  that  in  this  last  position  the  drift  of  sand 
curved  round,  and  swept  past  the  mouth  of  this  river,  occupying  the 
whole  front  of  Mansfield,  and  it  was  thought  probable  that  the  limestones 
also  ran  in  this  direction.  This  conjecture  is  now  made  the  more  pro- 
bable hx>m  our  determination  of  the  course  of  the  limestones  on  the 
opposite  or  eastern  margin  of  this  trough  through  Litchfield.  Here  the  sand  drifts 
sand  dnft  likewise  turns,  but  in  exactly  the  opposite  direction  to  that  in  umestones. 
Man^tfield,  and  runs  along  the  shore  of  the  Calumet  channel  in  a  general 
south-easterly  direction.  This  course  the  Litchfield  limestones  undoubt- 
edly follow,  for  on  a  portion  of  the  shore  in  the  fourth  range  of  this 
township,  they  are  again  well  exposed,  and  are  seen  to  overlie  the 
gneiss  (3),  striking  to  the  north-westward,  and  dipping  at  an 
angle  of  forty-five  degrees  to  the  south-westwai*d.  In  this  position 
they  are  directly  opposed  to  the  limestones  of  the  Grand  Calumet 
Island,  which,  as  already  stated,  sti'ike  to  the  northward  and  north-west- 
ward, with  eastward  and  north-eastwaixl  dips.  Consequently,  we  have 
here  another  synclinal  or  trough-form,  the  centre  of  which  is  occupied 
by  the  black  hornblendic  gneiss  of  sub-division  (5,)  the  distribution  of  Black 
which  has  yet  to  be  described.  It  may  be  well  to  state  here  that  this  black  gneias. 
hornblendic  gneiss  does  not  appear  to  be  present  in  the  synclinal 
through  Litchfield  and  Huddersfield,  and  there  is  eveiy  indication  of  its 
being  suddenly  pinched  out  just  at  the  point  where  it  should  cross  from 
the  Calumet  Island  to  Litchfield ;  but  this  feature  will  be  again  referred 
to.  Prom  the  shore  of  the  Ottawa,  in  the  fourth  Range  of  Litchfield, 
the  limestones  (4)  were  traced  on  a  nearly  straight  south-eastward  LimestonM  in 
course  into  the  twenty-third  and  twenty-fourth  lots,  of  the  ninth  range 
of  Clarendon,  where,  however,  their  position  is  only  indicated  by  a 
long  low-lying  strip  of  meadowland,  the  centre  of  which  is  traversed  by 
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a  creek  which  runs  north-westward  into  the  Ottawa.  Along  the  whole 
of  this  ruD,  the  limestones  (4)  are  clearly  seen  to  be  bounded  to  the 
noi'th-eastwaixl  by  a  mountain  range  of  the  gneiss  (3),  the  thickness  of 
which  corresponds  closely  with  that  given  to  it  in  Boss  township— 
namely,  3,500  feet.  Beneath  this  again,  and  a  little  further  to  the 
north-eastward,  the  lowest  limestones  (2)  were  also  identified,  but 
these,  short  1}^  after  entering  Clai-endon,  pass  under  a  heavy  drift  of 
sand,  which  spreads  over  a  large  pai*t  of  this  township,  aod  were  not 
again  seen.  In  the  vicinity  of  Collfield  post  office,  in  Litchfield,  and 
close  to  the  town-line  of  Clarendon,  the  limestones  (4)  were  found 
about  three  miles  in  a  straight  line  to  the  north  of  Bryson  or  Havelock 
village,  to  which  position  (see  page  259)  the  opposite  outcrop  of  the 
same  band,  namely,  the  Horton,  Boss  and  Portage  du  Fort  limestones, 
had  previousl}'  been  traced.  At  Collfield  post  office  the  dip  is  clearly 
to  the  south-westwaixi,  while  at  Bryson  village  this  is  as  decidedly  to  tbe 
eastwaixl  and  north-eastward.  In  the  trough  thun  foimed,  and  between 
the  two  outcrops  of  limestone,  the  heavy  black  homblendic  gneisses  (5) 
come  in,  in  a  mountainous  mass,  and  again  form  the  highest  member  of 
the  rock  series. 

Beyond  the  meadow  just  alluded  to  in  the  ninth  mnge  of  Clarendon,  the 
limestones  (4)  are  entirely  lost  sight  of,  and  the  gneiss  hills  (3)  suddenly 
flatten  down,  and  the  country  becomes  covered  by  the  sand-drift.  In 
fact,  of  the  whole  five  divisions  of  rocks,  the  highest  alone  (5)  eontinnes 
to  be  exposed  in  a  southward  direction  through  Clarendon;  but  the 
boundaiy  or  outline  of  this  may  fairly  be  assumed  to  indicate  the  furUier 
coiu^e  of  the  inferior  divisions,  and  may  be  simply  described  by  stating 
that  the  road  from  Bryson  to  Portage  du  Fort,  in  Litchfield,  follows 
it  closely  to  the  westward,  while  in  Clarendon,  a  line  drawn 
between  the  twenty-second  and  twenty-thii'd  lots,  and  from  the  ninth 
to  the  first  ranges,  would  veiy  nearly  coincide  with  its  eastern  outline. 
The  average  breadth  thus  given  to  this  mass  of  ixKjk  is  close  upon  three 
miles;  but  this,  it  must  be  remembered,  is  across  a  synclinal  trough. 
Towards  the  Ottawa,  and  in  proximity  to  Portage  du  Fort,  this  width 
rapidly  diminishes,  until  at  the  shore  of  this  river,  and  in  the  extreme 
front  of  Clarendon,  the  whole  bodv  of  rock  is  confined  between  the 
mouth  of  a  small  stream  in  the  twenty-fourth  lot  and  the  town-line  of 
Litchfield.  Directly  across  the  Ottawa  from  this  last  position,  and  in 
Horton  township,  are  seen  the  hills  of  black  and  nist-coloured  rock, 
which  there  re])resent  this  division  (5),  and  hence  there  is  left  no  possible 
doubt  as  to  tbe  identity  of  the  Horton  and  Boss  and  the  Clarendon 
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and  Litchfield  Hynclinals.     It  may  be  further  stated,  respecting   the 
iimestouen  along  the  eastern  boixler  of  this  mass  of  rock  in  Clarendon, 
that  no  exposui'es  were  met  with  between  the  ninth,  and  thiixi  i*anges,   Run  of 
but  that  in  this  last  range,  and  in  proximity  to  the  small  stream  just  concealed, 
alluded  to,  running  through  the  twenty-first,  twenty-second  and  twenty- 
thiixl  lots,  these  again  come  in,  in  considerable  body,  striking  westwai'd 
towards  the  Ottawa  River,  and  dipping  clearly  to  the  north waixl.     The 
volume  of  gneiss  (3)  underlying  these  limestones,  is  likewise,  again  met  8f*^«*^  W 
with  in  the  thii-d  range  of  Clarendon,  on  lots  eleven  to  fifteen,  where  it 
strikes  directly  for  the  Ottawa  or  to  the  south-westward  with  vertical 
dip.     The  rocks  here  being  well  exposed,  careful  search  was  made  for 
the  lowest  division  of  limestones,  (2)  but  without  success.    Towards 
lots  ten  and  eleven,  in  this  same  range,  however,    the  limestones  of  Limestones. 

(4) 

(4)  wei'e  suddenly  encountered,  and  from  this  position  wei'e  traced  to  the 
town-line  of  Bristol,  striking  in  a  general  north  and  south  direction,  and 
dipping  to  the  eastward.  Thus,  undoubtedly,  these  limestones  are  directly 
opposed  to  those  just  noted  as  running  through  the  twenty-first, 
twenty-second,  and  twenty- third  lots  of  this  i*ange,  and  the  intervening 
gneiss  must  represent  an  anticlinal  form  of  (3,)  through  which  AnUciin»ior 
the  lowest  limestones  (2)  do  not  break.  Now,  as  it  was  an  exceed- 
ingly interesting  point  to  determine  the  further  course  of  this  anti- 
clinal of  gneiss  across  the  Ottawa,  and  to  note  the  manner  in  which 
it  connected  with  the  Horton  synclinal  of  limestones,  some  cai^eful 
investigation  was  made  in  this  direction,  the  general  i*esult  of  which  1 
shall  now  briefly  give. 

On  examining  the  second  and  first  ranges  of  Clarendon  to  the  shore 
of  the  river,  this  gneiss  (3)  was  found  to  occupy  a  prominent  position  Gnei«. 
between    the  fifteenth    and    eleventh    lots.      It    here    runs    into    the 
Ottawa  on  a  south-westerly  strike,  and  lengthways  with  these  lots;  the 
dip  continuing  to  be  vertical.     The  width  oi'  the  rivel*  at  this  part  is 
close  upon  one  mile  and  a-half,  and  its  course  ist'.irectly  across  the  strike 
of  the  rocks.     Standing  on  the  shore  of  Clarendon,  say  on  the  twelfth 
or  thirteenth   lot,    and  looking  directly  across  towaixls  Horton,   two 
points  are  visible,  namely,  Castleford  post  oflEice,  and  Bonnechere  Point,  at 
the  mouth  of  the  Bonnechei'e  River,  both  of  which  have  already  been  re- 
ferred to  on  page  257  of  this  report,  and  special  attention  directed  to  the 
reappearance  there  of  rod  gneiss  hills.    These,  undoubtedly,  represent  the  RadgneiiB  hiUs 
extension  of  the  Clarendon  anticlinal  across  the  Ottawa  River ;  and  this 
is  a  very  important  fact,  for  it  clearly  explains  the  non-appearance  of 
the  lowest  limestone  division  (2)  on  the  south  side  of  the  Horton  and 

u 


290 


GIOLOGIOAL   8URVIY  OF  CANADA. 


ImmeoM  area  of 
gndaa. 


Axis  of 
AnttdiiuU. 


Bodes  fonning 
crown  of 
■ntioUnaL 


More 

inyesUgaUon 

required. 


Intermediate 
trough  of 
limestouos. 


Pontiac  County. 


^ 


E088  trough.  The  distribution  of  this  gneiss  (3)  to  the  westward  of 
Castlofoi*d  post  office  has  ali*eady  been  described,  and  it  has  been 
stated  that  after  passing  to  the  southwai*d  of  Renfrew  village  it  ex- 
pands in  volume  and  occupies  an  immense  area  between  the  Bonnechere 
and  Madawaska  Eivei*s.  Thus,  a  line  which  might  be  said  to  represent 
the  axis  of  this  anticlinal  would  pass  straight  through  the  centre 
of  Clapham  Township,  and  midway  between  the  V-like  bend  of  the  Pickar 
nock  sti*eam  to  "Otter  Lake  Farm,**  in  Leslie;  thence  in  a  south-westerly 
dii-ection  through  Thome,  and  the  centime  of  Clai^endon  Townships,  to  a 
point  about  midway  between  the  mouth  of  the  Bonnechere  JRiver  and 
Castlefoixl  post  office,  in  Horton ;  and  lastly,  from  this  point  in  a  westrsouth- 
west  direction,  directly  through  Renfrew  County.  The  sub-divisions  of 
rocks  which  form  the  crown  of  this  anticlinal  along  particular  sections  of 
this  line,  ai*e  as  follows : — In  Clupham  township  the  lower  division  of  gneiss 
(1)  is  the  only  rock  brought  up;  at  "  Otter  Lake  Farm,"  and  through 
the  remaining  portion  of  Leslie  and  Thoi'ne  the  lowest  limestone  divi- 
sion (2)  in  their  turn  form  the  crown  of  the  anticlinal,  and  continue  to 
do  so  for  some  distance  into  Clarendon.  These,  then,  taper  out,  and 
give  place  in  the  front  portion  of  this  township  to  the  gneiss  (3) 
which,  as  we  have  seen,  continues  to  form  the  crown  of  this  anticlinal 
into  and  through  Renfrew  County.  In  the  great  expanse,  however,  of 
this  anticlinal  to  the  westward,  and  between  the  Bonnechere  and  Mada- 
waska Rivers,  the  ground  has  not  yet  been  sufficiently  investigated,  and 
it  is  only  natural  to  suppose  that  in  this  direction  we  shall  yet  find  that 
the  lower  divisions  of  rocks  (2  and  1)  in  their  turn  again  i*e-appear, 
diverge,  and  give  place  to  the  still  older  syenitic  series. 

During  these  later  and  second  investigations  in  connection  with  this  an- 
ticlinal form  in  Renfrew  County,  an  important  fkct  was  discovered  which 
before  had  escaped  observation.  This  was  the  existence  of  a  third  and  inter- 
mediate trough  of  crystalline  limestones,  which  runs  into  the  southern 
portion  of  Horton  Townshijj  from  the  Ottawa  River,  between  the  Bonne- 
chere River  and  Sand  Point.  This  consists  simply  of  the  limestones  and 
hornblende-slates  of  (4),  which  lie  in  a  synclinal  deprossion  of  the  gneiw 
of  (3).  The  outline  of  this  trough  has  yet  to  be  made  out.  I  may, 
however,  state  that  there  are  indications  through  the  township  of  Bagot 
which  would  make  it  probable  that  it  runs  through  in  the  direction 
of  Calabogie  Lake,  and  i)Ossibly  connects  with  the  trough  of  similar 
rocks  seen  along  the  valley  of  the  Madawaska. 

But  to  return  to  Pontine  County,  which  we  left  in  tracing  the  anti- 
clinal of  gneiss  (3)  acro??^'  from  Clarendon  to  Horton.     The  limestones 
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of  (4,)  on  the  eastern  side  of  this  anticlinal,  occupy  the  whole  fi-ont  of 
Clarendon  fmm:  the  tenth  to  the  first  lots,  and  town-line  of  Bristol,  then  Limertones  in 

'  '  Clarendon. 

strike  in  a  north-north-east  and  north  direction,  and  dip  at  a  steep 
angle  to  the  eastward.  This  strike  continues  across  the  Ottawa, 
and  in  a  south-south-west  direction  would  clearly  bring  these  lime- 
stones into  junction  with  those  just  i-eferred  to  in  the  southem  portion 
of  Horton  Township,  and  there  is  no  doubt  but  that  these  last  repre- 
sent a  portion  of  the  Clarendon  band.  On  passing  from  lot  ten 
to  lot  one,  in  Horton,  this  £:reat  volume  of  limestone  is  traversed  from  with  Horton 
its  base  to  its  summit,  and  its  identity  with  (4)  is  shown  by  the  medial 
subdivision  of  black  hornblende-slate  which  is  well  represented.  At  the 
line  of  Bristol  Township  this  limestone  is  succeeded,  finst,  by  the  black  horn- 
blendic  gneiss  (5),  and  next  by  the  red  granitic  gneiss  and  crystalline  lime- 
stone of  still  higher  horizon,  and  thus,  for  the  first  time  since  leaving  Lanai'k 
County,  we  again  commence  to  ascend  somewhat  in  the  series.  For  the  S^SeriesT******" 
present,  however,  I  wish  still  to  confine  my  remarks  to  the  gi-eat  under- 
lying band  of  limestone  (4),  and  to  explain  as  clearly  as  possible  the 
distribution  of  this  in  the  Ottawa  Valley,  and  then  northwaixl  as  far  as  it 
was  followed.  From  the  position  occupied  then  by  this  body  of  lime- 
stone in  the  first  ten.  lots  of  Clai'endon,  its  lower  portion,  as  we  have 
seen,  crosses  the  Ottawa,  and  extends  westwaixi  through  Eastern 
Ontario  in  a  number  of  ramifying  synclinals ;  these  we  have  already  ^^SiSS 
described.  Its  upper  portion,  however,  keeps  to  the  valley  of  the 
river,  and  skirts  the  whole  front  of  Bristol  Township,  to  its  extreme  south- 
eastern corner.  We  have  already,  on  page  246  of  this  report,  recoixied 
the  position  of  the  front  portion  of  this  band,  at  the  steamboat  wharf  at 
the  terminus  of  the  Pontiac  Horse  Eailroad,  and  have  shown  that  from 
.this  point  it  curves  round  and  courses  south-eastwai'd,  and  then  south- 
ward through  Fitzroy  township,  and  finally  in  this  direction  reaches  and 
connects  with  the  great  Eamsay,  Lanark  and  DaL.ousie  band  of  limestone.* 
Thus  we  find  that  were  wo  to  ignore  the  existence  >f  the  minor  ti'oughs  or 
ramifications  of  the  lower  portion  of  this  band  of  limestone,  its  direct  course 
firom  Ramsay  would  carry  it  to  the  positions  just  given  to  it  along  the 
front  of  Bristol  and  south-eastern  portion  of  Clarendon  Townships,  beyond 

,.,  ,  ,.  .11  *!«/»  1      Connection  of 

which,  as  we  have  yet  to  show,  it  runs  inland  or  northward  for  upwards  iime«tonei  with 

Grenville  Bories. 

of  one  hundred  miles,  and  after  describing  a  number  of  zig-zags,  which, 
occasionally  again  cause  it  to  approach  the  Ottawa  Biver,  it  finally  joins  * 

the  Petite  Nation  and  Grenville  series.f 

•  Group  rv..  lUport  of  Progreti,  1874-75.  t  See  Report  18e&^,  pege  19,  ei  «ef. 
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Bat  it  i8  dosirablo  to  give  some  details  respecting  the  distribution 
of  this  bimd  of  limestone  northwai*d  and  north-ea8twai*d,  through 
Pontiac  and  Ottawa  Counties.  In  Clarendon,  almost  immediately  upon 
leaving  the  river,  another  and  extensive  dnfl  of  3'ellow  sand  com- 
mences,  and  spi*eading  over  the  greater  portion  of  this  township, 
conceals  for  some  distance  the  outcrops  of  rock.  The  limeBtone,  how- 
ever, is  again  met  with  on  the  town  line  between  Clarendon  and 
Bristol,  in  the  eighth  concession,  and  at  another  point  about  three 
miles  to  the  north waixi  of  this,  in  the  eighth  and  ninth  lots  of  the 
ninth  and  tenth  concessions  of  the  same  township.  In  both  these  posi- 
tions the  strike  is  to  the  noi*th-eastwai*d  and  the  dip  to  the  south-eastward, 
and  as  the  distance  between  these  points  closely  corresponds  to  that 
across  the  whole  outcrop  in  the  first  ten  lots  at  the  river  shore,  it  is 
probable  that  these  more  inland  exposures  likewise  show  both  the  base 
and  summit  of  this  baud  of  limestone.  Beyond  these  positions  in 
Clarendon,  all  trace  of  limestone  is  again  lost  in  the  flat,  sandy  csountry 
which  immediately  succeeds  to  the  northward ;  but  in  Bristol  Township, 
to  the  eastward  of  Clarendon,  oxposui-CvS  of  the  limestone  wei"e  observed 
for  some  distance  in  the  seventh  and  eighth  concessions,  and  these  all 
indicated  an  easterly  strike  and  southerly  dip.  To  the  northward  of 
these,  again,  and  in  the  twelfth  concession  of  the  same  township, 
a  mai'ble  quarry  has  been  opened  upon  a  very  extensive  body  of 
beautifully  banded  limestone,  which  strikes  in  a  north-westerly  direction, 
with  low  north-oastwai'd  dip.  Now,  this  strike  and  dip  being  dh*ectly 
opposed  to  that  exhibited  by  the  limestones  in  the  seventh  and  eighth 
concessions,  it  is  clear  that  between  these  two  positions  there  most 
exist  an  anticlinal,  of  which  the  general  course  of  the  Qaio  stream 
would  represent  the  axis.  Of  this  anticlinal,  however,  there  is  not  the 
slightest  surface  evidence,  but  rather,  on  the  contrary,  the  conditions 
of  the  intervening  counti-y  would  lead  one  to  conjecture  a  synclinal 
foi*m.  Depressions  on  the  crowns  of  anticlinal  forms  ai-e,  however,  by 
no  means  an  uncommon  feature  in  the  structure  of  the  Liaurentian 
system.  Another  opening  in  an  outcrop  of  limestone  near  the  town-line 
of  Onslow,  but  in  the  tenth  concession  of  Bristol,  further  defined 
the  eastwai-d  run  of  this  band,  and  here  are  found  indications  of  its 
folding  over  the  axis  of  an  anticlinal. 

We,  thei'cfore,  may  safely  state,  that  from  the  eighth  and  ninth  con- 
cessions of  Clarendon  this  great  band  of  limestone,  representing  (4) 
is  suddenly  thrown  almost  entirely  across  the  township  of  Bristol  in  i 
deep   and   V-shaped    anticlinal,   which   ultimately  carries   its   outcrop 
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through  the  twelfth  concession  of  this  township,  and  into  the  first  five 
or  six  loto  in  the  thirteenth  concession  of  that  first  named.  Upon  map- 
ping this  V-shaped  portion  of  these  limestones  in  Bristol,  I  was  not  3^1^01  anticUr 
surprised  to  observe  that  it  exactly  corresponded  with  the  anticlinal  o'Um««*oM^ 
form  of  the  same  division  of  i*ocks  in  Litchfield  Township,  and  that  the 
line  representing  the  axis  of  the  one,  when  extended,  met  that  which 
might  be  said  to  represent  the  axis  of  the  other.  This  line  measures 
close  upon  twenty-two  miles,  and  runs  in  a  direct  north-west  and  south-  '^^jij^ 
east  direction.  In  the  thirteenth  concession  of  Clarendon,  and  through 
the  first  five  lots,  this  band  of  limestone  is  again  well  exposed,  and 
here  it  is  clearly  seen  to  overlie  the  volume  of  gneiss  (3),  which 
forms  a  mountain  range  to  the  southwaixi  of  it,  and  along  the  northern 
side  of  the  Quio  stream,  through  the  twelfth  concession  of  the  same 
township.  The  strike  of  both  divisions  of  rock  (3  and  4)  is.  here  clearly 
to  the  nor th-westwai*d,  with  rather  fiat-lying  dip  to  the  north-eastward,  sugfatdip. 
From  this  position,  these  rocks  continue  to  be  well  exposed  up  through 
the  centre  of  the  first  half  of  the  townships  of  Thorne,  in  ranges  A  and 
B,  and  through  the  eastern  portion  of  the  northern  half  of  the  same  town- 
ship, whence  they  enter  the  south-eastern  comer  of  Leslie.  In  this 
direction  the  country  is  mountainous,  but  both  gneiss  and  limestone  (3 
and  4)  lie  at  a  very  low  angle,  the  dip  seldom  exceeding  25^,  and  being 
often  veiy  much  less.  The  lowest  division  of  limestones  (2)  are  fii'st 
again  clearly  recognized  towards  the  eastern  extremity  of  "  Farm  Lake,'* 
between  the  second  and  thiixi  concessions  of  Leslie,  where  they  are 
arranged  in  a  very  nearly  horizontal  attitude,  and  occupy  a  considerable 
area  from  this  position  westward  to  **  Otter  Lake  Farm."  In  this  area, 
there  undoubtedly  exists  an  anticlinal  of  this  division  (2)  of  rocks,  result- 
ing from  the  junction  of  the  opposite  outcrops,  where  these  fold  over 
the  Clapham  anticlinal  of  the  lower  gneisses  (I).  At  the  eastern 
end  of  Eobinson's  Lake,  in  the  seventh  concession  of  Thorne,  the  lime- 
stones of  (4J  contain  a  largo  amount  of  serpentine  and  pyrallolite,  which  ^JStouS*™* 
weathers  out  into  a  variety  of  shapes  on  the  surfaces  of  the  beds. 
Close  search  was  made  here  for  traces  of  Eozoon,  but  without  success. 
From  Leslie,  and  north-eastward,  much  difficulty  was  experienced  in 
satisfactorily  identifying  the  respective  subdivisions  of  rocks ;  a  difficulty 
mainly  attributable  to  their  nearly  horizontal  attitude,  and  to  the  exten- 
sive drifts  of  sand  which  here  everywhere  cover  them.  But  the  outline 
of  the  lower  gneisses  (1)  being  clearly  defined,  the  positions  of  the 
succeeding  divisions  could  generallj^  be  sufficiently  closely  ascertained. 
I  may  then  briefly  state,  that  fi*om  Clapham,  the  eastern  margin  of  the 
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red  gneisses  (1)  continues  in  a  general  north-easterly  direction — with  a 
few  slight  deviations — to  Lac  Mer  Bleue  above  Dorion  Township ;  whence 
following  the  general  course  of  Eagle  Creek,  it  occupies  a  position  in  the 
western  portions  of  Maniwaki  and  Eagan  Townships,  rfhd  finally  reaches 
the  "  Porks"  of  the  Gatineau  some  eighty  miles  north  of  the  Desert  Settle- 
ment. Westward  'of  this  line,  go  where  you  will,  no  other  rocks  than 
gneiss  and  syenite  are  to  be  met  with,  and  the  whole  country  in  this 
direction  is  of  the  most  rugged  and  bari*en  description.  In  Eagan 
Township,  and  between  the  DeseK  River,  on  its  north  and  south  course, 
and  the  Gatineau  River,  the  yellowish  quartz  and  orthoclase  rocks, 
and  mica-spangled  limestones  of  (2),  are  widely  expanded,  and  lie 
in  a  very  nearly  horizontal  attitude,  while  on  the  Gatineiiu,  and  wind- 
ing along  the  course  of  this  river  to  the  northward,  we  have  abundant 
indications  of  the  limestones  and  black  hora blende-rocks  of  (4).  At 
the  Desert  settlement,  the  limestone  again  abounds  in  serpentine,  and 
presents  singular  fonns  on  its  weathered  surface. 

The  ftirther  course  of  these  rocks,  from  the  mouth  of  the  Desert,  has  yet 
to  be  made  out  in  detail,  but  I  have  already  gathered  sufficient  evidence 
to  allow  mo  to  state,  that  the  limestones  continue  as  far  northward  as  the 
"  Forks"  of  the  Gatineau,  where,  or  in  proximity  to  which,  they  turn  and 
traverse  the  country  to  the  east  of  the  Gatineau  in  a  general  south- 
easterly direction  towards  the  Riviere  aux  Lievres.  Thus,  in  the 
country  between  the  upper  portions  of  these  two  rivers — the  Gatineau 
and  the  LievrCvS — there  must  exist  a  great  synclinal  of  rocks,  com- 
prising not  only  the  divisions  from  (1)  to  (5),  which  I  have  so  ftr 
been  describing,  but  also  several  other  and  higher  divisions  of  rocks  to 
which  I  have  yet  to  refer. 

Having  thus  given  the  run  of  the  limestones  of  (4)  fi-om  the  front 
of  Clarendon  to  the  Desert  River,  a  distance  of  about  sixty-two  miles, 
in  a  direct  line,  I  may  next  proceed,  briefly,  to  describe  the  divisions 
of  rocks  which  succeed  and  overlie  those  eastward,  through  the  western 
portion  of  Ottawa  County,  and  towaixis  the  Gatineau  River.  Work, 
however,  in  this  direction  is  still  in  progi'ess,  and  what  is  now  stated 
must  be  in  the  form  of  a  simple  resume  of  the  explorations  as  completed 
in  1876.  The  area,  then,  which  I  would  now  paHiculiirly  refer  to  is  that 
triangular  one  which  would  be  enclosed  by  a  line  drawn  from  the  south- 
eastei'n  corner  of  Clarendon  Township  to  the  mouth  of  the  Desert  River, 
on  the  Gatineau,  and  the  valley  of  this  last  named  river,  from  the  Desert 
to  the  Ottawa,  in  Hull  Township. 

In   this   section  of  country,  the  rocks  present  a  steadily  ascending 
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seqaence  in  passing  from  west  to  oast,  and  their  strike  conforms  to  that  of 

the  divisions  of  rock  just  traced  through  to  the  Desert  settlement.    The 

deep  V-shaped  anticlinal  form  in  Bristol  Township,  affects  the  strata  all  ^^""^  ^ 

the  way  to  the%iouth  of  the  Oatineau,  but  with  this  exception  the 

rocks  strike,  on  the  whole,  steadily  to  the  north-eastward,  with,  almost 

invariably,  slight  dip  to  the  south-eastward. 

The  rocks  mot  with  consist  of  alternations  of  gneiss,  crystalline  lime- 
stone and  pyroxenic  strata,  in  which   are   interstratiiied  a  number  of 
zones  of  rust-coloured  rock  or  fahlbands,  and  three  or  more  horizons  of  soommmI 
magnetic  iron  ore.    These  rocks,  undoubtedly,  coiTospond  to  those  in-  ™*'° 
eluded  in  Groups  V.  and  VI.  of  my  last  rot)ort,*  of  which  a  detailed 
section,  in  ascending  order,  was  given.     (See  pages   151,  152.)    In 
Lanark  County,  it  will  be  remembered,  these  rocks  disappear  under  the 
Lower  Silurian  foimation  in  the  southeastern  portion  of  BamsiCy  Town- 
ship, but  continue  occasionally  to  pi*otrude  through  this  formation  in  the 
form  of  isolated  knols  and  ridges  in  the  direction  of  Fitzroy  Harbour  on 
the  Ottawa.    Thence,  they  clearly  pass  directly  across  this  river  into 
Bristol  Township,  and  occupy  the  whole  of  the  triangular  area  just 
referred  to  west  of  the  Gatineau.    We  have  already  seen  that  these 
rocks,  with  the  exception  of  their   very  lowest  division  (5),  do  not 
participate  in  the  synclinal  forms  described  by  the  lower  limestones  up 
the  Ottawa  Valley,  but  this  suggests  no  want  of  conformity  between 
these  higher  and  lower  subdivisions  of  rock,  as  the  front  or  upper  out- 
line of  the  limestone  (4)  conforms  perfectly  to  the  outline  of  the  base 
of  the  succeeding  series  everywhere  through  Lanark,  Pontiac  and  Ottawa 
counties.    In  passing,  then,  say  from  "  Otter  Lake  Farm,"  in  Leslie, 
south-eastward   to  the  Gutineau,  we  find  just  the  same  sequence  of 
rocks  as  we  had  heretofore  studied  in  Frontenac  and  Lanark  Ck)UDtieB, 
and  more  particularly  in   the  townships  of  Olden,  Oso,  South  Sher- 
brooke,  Bathurat,  North  Crosby  and  North  Burgess.     A  general  section  SrSSSi'*'****" 
of  these  rocks  is  given  on  page  152  of  my  last  report,t  and  as  this  still 
holds  good  for  the  region  of  country  at  present  under  consideration,  I 
need  only  here  again  direct  your  attention  to  it.    As  in  Lanark  County, 
BO  in  the  county  of  Ottawa,  this  gneiss  and  limestone  series  terminates 
in  apatite-bearing  rocks.    These  occur  between  the  lower  portions  of  ^^.********** 
the  Gatineau  and  Aux  Lievres  Bivers,  and  in  the  townships  of  Hull, 
Templeton,   Buckingham  and    Portland.     Here  the  rocks    are    again 
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aiTanged  in  synclinals,  but  these  do  not  appear  to  be  of  so  superficial  a 
character  as  those  in  North  Burgess. 

Iron  Ore  Horizons.  • 

The  ii-on  ore  horizons,  mai'ked  by  the  Foraythe,  Balwin  and  Hayoock 
mines,  in  Hull  and  Templeton,  are  in  precisely  the  same  relative 
stratigraphical  position  as  ai'e  the  magnetic  iron  ore  horizons  of  South 
Sherbrooke  and  North  Crosby,  as  illustrated  by  the  Silver  Lake,  Meyer's 
or  Christie's  Lake,  Fournier's  and  Allan's  mines.  These  iron  horizons 
are  clearly  beneath  the  true  apatite-bearing  rocks,  although  a  few  deposits 
of  this  last  mineral  have  been  found  occasionally  associated  with  and 
beneath  them.  One  feature  in  connection  with  the  iron  ore  deposits  in 
the  Ottawa  section  should  be  mentioned.  This  is  the  intermixture  and 
interstratification  of  hematite  with  the  magnetite.  In  no  one  instance 
does  this  condition  occur  in  the  corresponding  iron  horizons  in  South 
Sherbi'ooke,  or  North  Crosby,  where  the  ore  is  invai'iably  a  crystalline 
magnetite,  varying,  of  course,  in  purity,  but  without  a  trace  of  hematite. 
Hematite  ft'cquently  occurs,  however,  in  Lanark  County,  both  below  and 
above  the  magnetic  ore  horizons,  but  always  by  itself,  or  in  association 
with  apatite  and  pyrites.  In  North  Burgess,  and  in  some  of  the  open- 
ings made  for  apatite,  I  have  frequently  observed  a  large  admixture  of  a 
finely-crystalline  hematite,  which  coloui'ed  the  apatite  a  deep  red. 
Again,  in  Bathurst,  and  in  the  Foley  mine,  apatite  occui's  with  coarsely 
crystalline  magnetite,  but  here  there  is  not  a  trace  of  hematite. 
The  Haycock  mine,  in  Hull  and  Templeton,  is  on  a  deposit  consiBtr 
ing  of  magnetite  and  hematite  intimately  associated,  which  belongs 
to  an  horizon  corresponding  to  that  in  North  Bui'gess,  in  which  hematite, 
pyrites  and  apatite  are  intermingled.  This  appearance  and  disappear 
ance  of  hematite  in  the  same  horizon  is  an  interesting  point,  and  one 
which  I  think  is  not  yet  quite  understood.  The  Hull  iron  mines  were 
not  being  worked  during  my  investigations  in  1876,  nor  were  the 
Haycock  iron  ore  deposits,  and  I,  therefore,  have  nothing  to  add  to  what 
has  been  already  published  concerning  these,  except  to  state  that  the 
horizons  in  which  these  ores  occur  were  connectedly  traced  for  upwaids 
of  sixty  miles  in  a  northward  direction.  On  this  course,  however,  only 
a  few  further  indications  of  the  ore  were  met  with,  and  none  of  thege 
of  importance.  The  country,  however,  is  not  favooi'able  to  close  expk>- 
ration,  and  there  is  little  doubt  but  that  in  this  direction  other  large 
deposits  of  magnetite  and  hematite  will  yet  be  discovered.  It  is  much 
to  be  regretted  that  work  has  not  been  continued  at  the  Forsythe  and 
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Baldwin  Mines,  as  upon  the  success  of  these  depends  the  future  prospects  gSSS^'^ei 
of  all  iron  ore  mining  in  the  Ottawa  section. 

The  distance  between  the  South  Sherbrooke  and  Hull  deposits  of  iron 
ore  is,  in  a  direct  fine,  close  upon  fifty-six  miles ;  and  although  no  other 
deposits  of  ore  of  any  importance  occur  between  these  positions,  this  is 
mainly  owing  to  the  fact  that  most  of  the  intermediate  country  is 
occupied  by  the  flat-lying  rocks  of  the  Lower  Silurian  formation,  which, 
of  course,  entirely  conceal  the  lower  crystalline  rocks.  The  very  fact, 
however,  that  iron  oi'e  occurs  in  workable  quantity  in  Hull  Township, 
and  immediately  where  the  crystalline  limestones  and  gneisses  first  again 
become  well  exposed,  appears  to  me  to  give  considerable  encouragement 
to  those  interested  in  this  ore,  respecting  its  permanency  in  certain 
horizons  of  rock;  but  until  some  one  or  more  of  the  deposits  have  been 
thoroughly  and  systematically  mined  for  some  time,  we  cannot  say  what 
the  prospects  are  of  the  continuance  of  the  ore  in  depth.  It  must  be 
borne  in  mind  that  iron  ore,  though  often  in  all  appeai*ance  a  clearly  J^JSi^uoS?^* 
interstratified  mass,  is  not  a  continuous  deposit.  It  may  occur  at  d«po^*- 
intervals  for  many  miles  in  a  section  of  country,  and  yet  between  the 
exposures  of  ore  there  may  not  be  the  slightest  indication  of  its 
existence.  Most  of  the  large  deposits  of  iron  ore  in  Eastern  Ontario  and 
in  Ottawa  County  are  exceptional  occurrences,  and  their  unusual  extent 
is  due  to  the  recurrence  of  the  outcrops  of  ore  on  anticlinal  and  on 
synclinal  folds  of  the  strata.    For  example,  the  "Big  Ore  Bed"  in  **  Big  ore  Bed 

Belmont 

Belmont,  exhibits  an  anticlinal  and  synclinal  fold ;  the  '*  Seymoui*  Ore 
Bed  "  in  Madoc  is  a  decided  synclinal,  in  which  two  outcrops  of  iron  ore, 
each.fifteen  feet  in  thickness,  are  sharply  folded,  the  one  upon  the  other ; 
while  the  great  "  Hull  Iron  Ore  Bed "  consists  of  an  anticlinal  of 
magnetic  ore,  through  which  breaks  an  inferior  band  of  crystalline 
limestone.  So  often,  indeed,  is  the  impoi*tance  of  an  ii*on  ore  deposit 
due  to  one  or  other  of  these  forms,  that  I  have  for  some  time  been  in  the 
habit  of  directing  prospectors  to  such  points  as  those  in  which  the  strata 
folded  over  or  under  the  axis  of  an  anticlinal  or  synclinal,  and  so  far 
many  of  the  trials  made  at  these  points  have  been  successful.  Dislo- 
cations of  the  strata,  or  faults  with  their  accompanying  dykes  and  lodes, 
have  also  much  to  do  with  some  of  the  larger <ieposits  of  iron  ore,  but  on 
this  point  we  cannot  at  present  enlarge.     The  iron  mines  in  Bristol  town-  Bristol  iron 

minee. 

ship  belong  to  a  very  much  lower  honzou  than  that  on  which  the  "  Hull 
Iron  Mines "  are  situated.  They  have  not  been  worked  for  some  yeans, 
and  the  openings  were  all  full  of  water  and  debris  at  the  date  of  my  visit 
to*  them  in  1876.    The  deposits  of  ore  here  ai*e  quite  superficial,  and  con- 
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seqaently  ai'o  not  of  great  pmrnise.  They  appear  to  be  kept  at  the  surfkie 
by  andulations  of  the  strata,  and  a  considerable  quantity  of  ore  has  been 
obtained  without  any  deep  mining.  The  horison  in  which  these  mines 
occur  appears  to  correspond  with  that  on  which  the  "  Foley  Mine,"  in 
Bathurst,  is  situated,  but  in  Bristol,  as  yet,  apatite  has  not  been  fbmid 
associated  with  the  iron  ore. 

owduQiMam^  The  most  northerly  position  in  which  iron  ore  was  met  with  by  ub  in 
1876  was  on,  or  in  proximity  to,  Post  Creek,  in  Cameron  township,  and 
between  tbeGatineau  and  31-mile  (Big)  Lake.  This  point  is  about  fiffy- 
four  miles  in  a  direct  north  line  fi*om  the  Ottawa  Eiver.  The  ore  occurs 
in  straggling  and  iri'egular  deposits  at  the  junction  of  crystalline  lime- 
stone and  gneiss,  and  was  traced  by  frequent  exposures  southward  to 
the  mouth  of  the  Kazabazua,  between  the  townships  of   Aylwin  and 

HoriKmoi<tfe.  Hincks.  The  horizon  in  which  the  oi*e  occurs  hei*e  is,  undoubtedly,  the 
northwaiti  extension  of  that  on  which  the  *^  Hull  mines"  are  situated. 

Further  Distribution  (f  Crystalline  Limestones. 

As  I  have  already  stated,  investigations  are  still  in  progress  throughout 

the  whole  of  this  distinct  of  country,  and  it  will  require  another  season's 

loTastintioiui     ^®l<i-work  before  details  respecting  the  geneml  geological  structure  of 

■tin  iu  progrMB.  |.jjQ  region  can  be  given.    I  may,  however,  mention  that  on  a  south-east 

section,  made  from  Post  Creek,  on  the  Gatineau,  through  Cameron, 

fy>arbeittor       Blake  and  Hincks  Townships  to  White  Fish  Lake,  four  important  belts 

**°**'***"^  of  crystalline  limestone  wore  met  with,  namely  :^K)ne  on  the  general 

course  of  the  valley  of  the  Gatineau,  which  I  may  for  convenience  here  call 

the  Gatineau  band;   a  second  midway  between  the  Gatineau  and  31-Hile 

(Big)  Lake;  a  third  through  this  last-named  lake,  and  a  fourth  along 

the  north-western  shore  of  White  Fish  Lake.*    These  bands  of  limestone 

are  separated  by  important  volumes  of  gneiss,  which,  however,  all  pa^ 

take  of  the  same,  or  nearly  the  same,  lithological  characters ;  and  I  must 

also  add  that  the  limestones  do  not  present  any  special  characters  by 

which  one  band  could  be  distinguished  from  the  other.    The  fourth  and 

highest  band,  namely — that  through  White  Fish  Lake — is,  perhaps,  more 

SSJtone"*"       highl}'^  charged  with  serpentine  than  any  of  the  others,  and  with  this 

mineral  chrysotile  is  froqflently  largely  associated.     Beneath  the  whole 

of  these  four  bands  of  limestone,  and  to  the  westward  of  the  line  of 

section  just  given,  occui*  the  limestones  of  my  firet  described  subdivisions 


*  This  White  Fish  Lake  baiid  has  since  been  found  to  be  a  repetitiou  of  that  ihruagli  Sl-lCUe  (B^ 
Lak*  on  the  opposite  aide  of  a  great  eynclinal  form.    (See  map.)— H.  0.  V. 
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(2)  and  (4,)  thus,  making  in  all  six  stratigraphically  distinct  belts  of  ^^^ 
crystalline  limestone.  Now,  it  will  at  once  be  observed  that  this  num- 
ber exceeds  by  two  that  givep  by  Sir  W.  E.  Logan  in  the  Geology  of 
Canada,  as  the  probable  number  of  the  limestone  bands  in  the  area 
examined  by  him  in  the  counties  of  Argenteuil  and  Grenville.  A  fifth 
band  was,  indeed,  met  with  in  this  eastern  section  of  country ;  but  this,  the 
"  Proctor's  Lake"  band,  when  referred  to  by  Sir  William,  was  mentioned  as  oompued  with 

,  -    those  in 

"  too  small  for  separate  consideration/*    This,  possibly,  may  be  included  Argenteuu  and 
among  my  six  bands  of  limestone  in  the  Ottawa  County  section,  but  if 
so,  I  can  only  state  that  it  must  have  considerably  increased  in  volume 
between  the  position  in  which  Sir  William  observed  it,  and  where  I  met 
with  it,  as  all  of  the  six  bands  referred  to  by  me  in  Ottawa  County  are 
distinct  and   important  8t?'ata.     I  have,  however,  reasons  for  conclud- 
ing that  Sir  W.  E.  Logan  did  not  meet  with  my  lowest  calcareous 
division  (2),  and  that  this  ibi  not  included  in  his  four  great  bands  of 
limestone ;  or,  on  the  other  hand,  there  is  just  a  possibility  that  where 
this  may  have  been  come  upon,  it  has  been  considered  as  a  low  portion 
of  his  first  and  lowest  limestone.    Certainly,  this  first  limestone  band — 
the  Trembling  Lake  band — as  described  by  Sir  William,  bears  a  striking 
resemblance  to  my  second  (division  4)  belt  of  limestone,  and  I  do  not 
think  I  am  far  astray  in  considering   them   to   be   identical.     Thus, 
by  adding  my  limestones  (2)  to  Sir  William's  section,  and  by  giving 
greater  prominence  to  his  "  Proctor's  Lake"  band,  both  sections  are 
made  to  agree  in  showing  six  bands  of  limestone,  and  ^ve  separating  ^^j^^l!!^  both 
volumes  of  gneiss.    If  a  line  were  drawn   fi-om   Mer   Bleae  Lake —  ^ 
immediately  above  Dorion  Township,  in  Pontiac  County — south-eastward 
through  Ottawa  County  to  the  centre  of  Bigelow  Township,  it  would 
traverse  this  whole  series  of  rocks  from  the  lowest  gneisses  (1)  to 
the  very  uppermost  limestone,  which  in  Bigelow  Township  lies  in  a 
synclinal  and  marks  the  summit  of  the  system.    Such  a  line  would 
measure  nearly  thirty  miles,  throughout  the  whole  of  which  distance 
the  rocks  present  a   steadily  ascending   sequence;   but  the  angle  of 
dip  is  almost  invariably  slight.    Were  this  otherwise,  or   were   the 
dip,   as  a  general  rule,  vertical    or  steep,  a  line  of  ten    or   twelve 
miles  would  be  sufficient  to  embrace  every  outcrop  of  rock  from  the 
base  to  the  summit  of  the  series.     Perhaps   it  is  proceeding  a  step 
too  far  to  attempt  at  present  to  estimate,  even  in  a  general  way,  the  ^    teoftoui 
total  thickness  presented  by  this  gi*eat  series  of  crystalline  rocks ;  but  as  2rtJj*SJ*oQj  ^^ 
such   an  estimate  will  serve  as  a  basis  upon  which  to. compare  futui-e  *>'<»o'««^ 
calculations,  I  may  state,  that  from  careful  comparisons  of  estimates 
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made  in  some  four  or  five  widely  separated  positions,  it  wonld  appeir 
that  the  whole  volume  is  not  less  than  between  50,000  and  60,000  feet; 
and  this  estimate  does  not  include  the  great  fundamental  gneiss  md 
syenite  series,  but  commences  only  with  the  first  strata  of  clearij 
stratified  gneiss.  The  thickness  of  the  great  underlying  gneiss  ud 
syenite  series — which,  for  the  sake  of  convenience  in  future  descriplioitt, 
may  be  represented  by  the  letter  A,  it  is  at  present  impossible  to 
estimate. 

I  should,  perhaps,  have  stated  more  clearly  that  my  reasons  for 
considering  the  Whitefish  Lake  band  of  limestone  the  highest  in 
the  series  are,  that  to  the  eastward  of  this  position,  in  Bigelow 
Township,  the  axis  of  a  great  trough  or  synclinal  was  observed,  and 
the  Whitefish  Lake  rocks  ai*e  all  repeated  at  the  surface  to  the 
oastwaixi  of  the  Aux  Lievres  River.  Thus  in  journeying  from  Bigelow 
Township  in  an  easterly  direction,  wc  again  descended  in  the  series,  and 
encountered,  one  after  another,  the  opposite  outci*ops  of  the  same  bands  of 
limestone  which  had  been  previously  ti-aced  out  to  the  west  of  Whitefish 
Lake.  It  is  clear  that  another  groat  anticlinal  of  the  lower  gneisses 
(1)  occurs  to  the  eastward  of  the  Aux  Lievres  Eiver,  and  through  the 
townships — recently  laid  outr— of  Kingsland,  Killally  and  Bidwell,  and 
over  which  the  succeeding  series  of  gneiss  and  limestones  would  fold 
somewhere  in  proximity  to  the  township  of  Lathbury,  to  the  rear  d 
Lochaber,  and  thence  join  in  with  the  rocks  of  the  Petite  Nation 
Seigniory  synclinal,  as  traced  out  and  mapped  by  Sir  W.  E.  Logan. 
Thus,  in  Ottawa  County  we  have  one  great  central  anticlinal  and  two 
adjacent  synclinal  forms,  the  axes  of  all  of  which  run  in  a  general  north 
and  south  direction.  The  western  or  Gatinouu  and  Aux  Lievres  synclinal 
is  much  the  more  extensive  of  those  two,  both  as  regards  its  northward 
extent  and  its  east  and  west  breadth.  It  reaches  the  "  Forks  "  of  the 
Gatineau  River  at  a  distance  of  between  160  and  200  miles  from  the 
Ottawa,  and  may  even  extend  further.  The  second,  or  Petite  Nation 
Seigniory  synclinal,  is  not  one-half  the  length  of  the  firet,  and  does  not 
extend  much  further  north  than  Lake  Nomining,  situated  about  thirty-six 
miles  north  of  the  northern  boundary  of  this  Seigniory  and  about  fifty- 
four  miles  from  the  Ottawa.  Much  work  has  yet  to  be  done  before  this 
beautiful  piece  of  geological  structure  can  be  properly  delineated  upon 
the  map,  and  the  connection  of  all  the  outcrops  of  rock  shown  throughout 
the  counties  of  Pontiac,  Ottawa  and  Argenteuil;  but  ^uflicient  has 
already  been  accomplished  to  prove  that  the  whole  of  the  rocks  in  these 
counties  are  simply  the  eastward   extension   of   those   which    are   so 
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largely  developed  in  Eastern  Ontario,  and  on  which  ni}*  i*eport8  have 

treated  now  for  a  number  of  years.    The  chief  point  of  interest  now 

left  to  determine  is  the  stratigraphical  position  of  the  labi*adorite  i*ocks  position  of  the 

which  have  been  found  to  the  eastwaixi  of  Ai*genteuil  (bounty,  and  to  note  rooks. 

whether  or  not  these  constitute  a  distinct  and  unconfoimable  system 

to  those  we  have  been  describing  in  the  present  report.    If  so,  then 

these  last  constitute  a  middle  series  between  the  Lower  and  Upper 

Laurentian ;  but  if  not,  that  is,  should  these  labradorites  prove  to  be  but  {^^^y^ 

a  portion  of  this  gneiss  and  limestone  series,  then  we  shall  simply  have 

a  Lower  and  an  Upper  Laurentian  system. 

III. 

The  Apatite  and  Plumbago  Deposits  of  Buckinoham,  Portland, 
Tbmplbton  and  Hull  Townships,  Ottawa  County. 


Previous  report 


In  the  immediately  preceding  section  of  this  report,  the  iron  ores  of 
Ottawa  County  have  been  referred  to,  and  I  shall  now  proceed  to  on  apatite, 
consider  the  economic  deposits  next  in  importance,  namely — those  of 
apatite  or  phosphate  of  lime,  and  plumbago  or  graphite.  Much  informa- 
tion respecting  the  latter  has  already  been  given  in  previous  reports  of  the 
Geological  Survey,  more  particularly  in  the  Geology  of  Canada  (1863), 
and  Eeport  of  Progress  for  the  years  1863-66.  The  latter  contains  Sir 
W.  B.  Logan's  notices  of  the  plumbago  deposits  of  Buckingham  Town- 
ship, which  include  several  that  were  afterwards  somewhat  extensively 
worked.  When  the  repoi'ts  refeiTed  to  were  written,  however,  very 
little  was  known  respecting  the  relative  sti*atigraphical  position  of  the 
apatite  and  plumbago  deposits,  nor  had  the  geological  structui-e  of  the 
immediately  surrounding  section  of  country  been  worked  out  I  shall 
now  review  all  the  mor^  important  of  these  deposits,  showing  the 
mining  that  has  been  done  on  them  up  to  the  present  time,  (close  of 
1876,)  and  point  out  theii'  true  Bti*atigi*aphical  position. 

Apatite  or  Phosphate  of  Lime, 

The  mining  for  this  mineral  in  the  Ottawa  section  of  countiy,  is  of  poeitionoi 
compai'atively  recent  date,  and  except  in  one  or  two  of  my  late  reports,  rodL  ^^"^ 
it  has  been  but  little  noticed.  The  rocks  in  which  it  occure  occupy  a 
distinct  position,  geologically  and  geographically,  from  those  in  which 
the  plumbago  deposits  are  found,  and  recently  they  have  been  proved  to 
belong  to  a  higher  portion  of  the  series.  In  Buckingham  and  Temple  ton 
Townships,  the  apatite  is  confined  to  a  belt  of  rocks  averaging  about  one 


Township. 
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and  three-qaarters  of  a  mile  in  width,  which  runs  in  a  general  nortlh 
easterly  direction  fi*om  Perkin's  Mills,  on  the  Blanche  Biver,  near  the 
centre  of  Templeton,  through  the  extreme  north-western  oomer  of 
Buckingham,  and  thence  across  the  Aux  Lievres  Biver,  through  tfce 
south-eastern  comer  of  Portland,  into  about  the  central  portion  ci  Deny 
Township.  This  belt  is  veiy  productive,  and  yields  a  finer  quality  of 
apatite  than  I  have  yet  met  with  in  any  other  section  of  country.  On 
it  are  situated  all  the  apatite  mines  of  any  importance  which  have  00  ftr 
been  opened,  and  it  will  be  in  the  repetition  of  it,  on  the  opposite  sides  of 
anticlinal  and  synclinal  folds  of  the  strata,  that  other  similar  depositi 
will  probably  yet  be  discovered.  I  shall  now  enumerate  the  properties 
upon  which  apatite  has  been  found,  and  worked  in  Buckingham,  Portland 
and  Templeton.* 
Porttead  Portland^  Range  /.,  Lot  7. — This  lot  is  the  pi'operty  of  the  Backingham 

Mining  CJompany,  and  was  being  worked  for  this  company  under  the 
superintendence  of  Peter  Powers,  formerly  of  North  Burgess.  Here 
there  are  twenty-four  or  more  openings,  some  of  which  are  exceedingly 
promising.  They  are  all  towards  the  roar  portion  of  this  lot,  and  on 
the  north-east  side  of  the  Aux  Lievres  Eiver.  The  largest  and,  so  ikr,  the 
most  important  opening,  is  situated  close  to  the  line  between  the  fiist 
and  second  ranges.  It  is  a  pit  of  irregular  width,  and  about  ten  or 
twelve  feet  deep,  on  a  very  beautiful  deposit  of  a  clear  bluish-green 
crystalline  apatite,  which,  in  places,  measures  from  twenty  to  twenty- 
four  feet  aci*oss  what  is  supposed  to  be  its  sti'ike ;  but  like  all  apatite 
deposits  it  is  very  irregular,  and  cannot  be  depended  upon  one  yard 
beyond  where  it  is  actually  seen.  Strings  or  layers  of  apatite,  two, 
three  or  six  inches  in  thickness  are  observed  in  the  distance  of  a  few 
yards  to  expand  into  masses  measuring  several  feet  in  thickness,  which 
on  further  stripping  as  suddenly  disappear.  Fi*om  the  opening  just 
referred  to,  a  ti-ench  has  been  carried  for  about  fifty  yards  in  an 
east  and  west  direction,  throughout  which  distance  a  fair  aniouot 
of  apatite  has  been  uncovered.  In  the  main  or  central  opening  there 
is  a  gi'eat  deal  of  a  very  black  mica,  in  large  sized  crystals,  and  thii^ 
rather  adds  to  the  cost  of  mining,  owing  to  its  being  scattered  thicklj 
through  some  of  the  best  portions  of  the  deposit.  Galcite,  how 
ever,  which  is  often  present  in  large  quantity  in  some  of  these  deposits, 
appeal's  to  be  almost  entirely  absent  in  that  now  referred  to,  and  verj 

*  It  mtist  be  borne  in  mind  that  the  above  remarks  were  made  at  the  close  of  18?6,  when  the 
phosphate  enterprise  had  but  Just  been  started.  A  forthcoming  report  will  show  the  very  eztenslTo  M«a 
now  worked  over  for  this  mineral.  The  map,  however,  which  accompanies  the  present  report,  oomtaiiif 
mnoh  of  this  additional  information. 
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large  masses  of  apatite  have  been  extracted  from  it  without  any  visible 
impurity.  The  mica  is  of  no  economic  valne,  it  being  almost  black,  and 
the  faces  of  the  crystals  much  warped,  and  cut  by  jointings  or  faults. 
The  enclosing  and  adjacent  rock,  is  a  light  brownish-weathering  mixture 
of  pyroxene,  feldspar  and  quartz.  This  deposit  was  only  discovered  in 
July,  1876,  and  upwards  of  one  hundred  tons  of  No.  1  apatite  have  since 
been  taken  from  it.  Of  this  amount  sixty-eight  tons  were  shipped  to 
England  by  the  Buckingham  Mining  Company.  Towards  the  Aux  Lievres 
Biver,  and  on  the  same  lot,  a  number  of  other  openings  have  been  made, 
in  all  of  which  apatite  was  *found,  but  occurring  in  a  most  irregular 
manner,  through  a  i-ock  largely  composed  of  greenish-grey,  granular 
pyroxene  or  coccolite,  associated  with  a  great  deal  of  white  or  translucent 
quartz  and  coarsely  crystalline,  red  orthoclase  rock.  The  same  kind  of 
rock,  with  traces  of  apatite,  runs  through  to  the  shore  of  the  river  at 
the  "  Little  fiapids"  on  Lot  8,  Eange  II.,  of  Portland,  where  mining  was 
also  at  one  time  attempted,  but  soon  abandoned* 

Portland,  Lot  6,  Range  IL — On  this  lot  apatite  is  being  mined  by  Mr.  Portland 
Watt,  formerly  of  North  Burgess.     It  occurs  in  a  number  of  places,  and  *** 

under  similar  conditions  to  that  just  referred  to.  The  deposits  here  are 
clearly  an  extension  of  those  on  i.ot  7,  Range  I.  Apatite  also  occurs 
upon  Lot  7,  Eange  11.,  but  here  very  little  exploration  has  yet  been 
made. 

Buckingham,  Lot  27,  Range  XIL — This  lot  is  also  owned  by  the  Baddngham 
Buckingham  Mining  Company,  and  is  of  considerable  promise.  So  far 
little  more  than  prospecting  has  been  done  on  it ;  but  this  has  brought  to 
light  very  many  promising  surface  deposits.  The  rocks  on  this  lot  are 
the  direct  south-westwai'd  extension  of  those  on  Lot  7,  Range  I.  of 
Portland,  and  there  is  every  reason  for  supposing  that  the  apatite  also 
extends  from  one  lot  to  the  other. 

Buckingham,  Lot  28,  Range  XIL — On  this  lot  there  are  also  several  fair 
surface  shows  of  apatite,  but  beyond  uncovering  them  very  little  has 
been  done  on  any  of  these.  They  are  an  extension  of  those  on  lot 
twenty-seven  of  the  same  range. 

From  this  position,  this  particular  zone  of  apatite-bearing  rock  runs 
directly  through  towards  the  centre  of  Templeton  township,  but  in  this 
direction  there  are  no  further  openings  until  we  reach  Perkins*  Mill,  *5IJj!?- 
on  the  Blanche,  where  apatite  has  again  been  discovered,  and  is  being 
mined  by  Mr.  Miller  on  lot  fifteen  in  the  eighth  range,  f 

*  See  Report  of  Progrew,  1878-74,  page  144,  ei  Mf . 
t  There  are  now  upwardU  of  150  opening!  on  phoepbate*of  ll»e  depodU  in  Teinideton.~H.  O.  V. 
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The  proi)ortios  80  fai'  enumerated  occar  along  the  moet  northeriy  U 
two  productive  zouoh  in  the  apatite-bearing  belt.  The  other  \h  situated 
about  one  mile  and  three-quart  era  to  the  southward,  and  ib  well  d^ned 
by  some  very  important  mining  locations.     These  are  as  follows: — 

gj^JJg^  Buckingham,  Lots  17,  18  and  19,  Manye  JCIL— These  lots,  with  tbe 

exception  ol'  the  south  half  of  lot  eighteen — which  is  the  property  of 
Dr.  J.  A.  Grant,  of  Ottawa — belong,  again  to  the  Buckingham  Mining 
Ck)mpany.  This  location  1  have  once  before  alluded  to  in  the  Report  of 
Pi'Ogi'ess  for  the  yeai*s  1873-74,  page  145,  but  much  work  has  since  Om 
been  done,  and  several  new  deposits  of  apatite  discovei*ed.  Indeed,  at  tke 
date  of  the  report  just  cited,  apatite  was  only  known  to  occur  in  some 
two  or  three  places  in  the  whole  township.  On  these  lots  the  bestskon 
of  the  mineral  occur  on  the  first  part  of  lot  nineteen,  and  central  portionof 
eighteen.  Here,  a  large  part  of  it  is  in  the  form  of  crystals,  of  every  sin, 
but  there  ai*e  also  large  bed-like  deposits.  The  apatite  is  here  veiy  mocii 
discoloured  by  iron  rust,  probably  due  to  the  decomposition  of  pyrites; 
and  this  featui'e,  and  the  occuitcuco  of  aggregations  of  crystals,  espediUf 
chai^acterise  this  horizon  throughout.  Crystals  of  apatite  were  not 
observed  to  any  extent  in  the  lirst  or  last  described  horizon, where  the  mine- 
ral appears  to  have  been  deposited  undei'  somewhat  different  conditions. 

Ri»t^x>ioured  Qq  first  examining  the  rust-coloured  apatite  deposits,  on  lots  eighteen  and 
nineteen  of  the  Buckingham  Mining  Company's  property,  I  was  not 
favoui'ably  impressed  with  their  appearance,  as  it  seemed  probable  that  so 
large  an  admixture  of  iron  would  lessen  their  mai'ket  value.  This,  how- 
ever, does  not  appear  to  be  the  case,  as  Mi*.  Stephenson,  the  Genenl 
Manager  of  the  company,  subsequently  informed  me  that  specimens  of 
the  most  unpromising  appearance,  analysed  by  Prof.  Chapman,  retiuned 
an  exceedingly  high  per  cenUige ;  still,  I  am  not  altogether  satisfied  that 
this  laboratory  test  completely  proves  that  the  value  of  the  deposit,  as  t 
whole,  is  not  more  or  less  injured  by  this  foreign  admixture.  A  shipment 
of  some  fifty  or  sixty  tons,  however,  has  been  made  to  England,  and  the 
result  will  soon  be  known.  Calcite  is  almost  invariably  present  in  these 
ferruginous  dejK)sits,  and  often  forms  the  matrix  in  which  the  crystals  of 
apatite  are  embedded.  Through  the  fronts  or  southern  pails  of  lots 
eighteen  and  nineteen  there  are  a  few  small  bands  of  crystalline  apatite, 
with  fui'ther  indications  of  rust-coloiu'ed  strata,  and  as  past  experience 
in  the  North  Buigess  field  has  clearly  shown  that  when  these  come  in 
the  apatite  "  gives  out,"  I  should  judge  that  on  the  lots  just  enumerated 
we  are  upon  the  southern  limit  of  the  apatite-beai'ing  belt.  Towards 
the  front  of  lot  nineteen  a  large  opening  has  been  made,  and  a  quantity 
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of  apatite  removed  from  what  appears  to  bo  a  very  extensive  bed. 
Close  by,  a  second  opening  reveals  a  deposit  measuring  fi-om  ten  to 
twelve  feet  across,  and  another  of  seven  feet ;  this  last  is  not  feriniginous,^ 
bat  is  of  a  clear  bluish-green  colour.  On  the  same  lot  there  is  quite  a 
mountain  of  rock,  and  thmughout  the  whole  of  this,  apatite  occurs  in 
more  or  less  abundance.  The  fact  is,  however,  still  evident  that  none  of 
the  deposits  are  regular  or  well  defined,  and  are  only  discovered  by  hap- 
hazard  workings,  and  when  thus  found  there  is  no  certainty  of  their 
extending  beyond  where  they  ai*e  actually  seen.  Dr.  Grant's  property — 
the  south  half  of  lot  eighteen — contains  some  fair  shows  of  the  mineral, 
but  very  little  work  has  been  done  on  it  since  I  last  examined  it.  This 
lot  is  particularly  favourably  located  as  regards  shipment  by  the 
Aux  Lievi*es  River  to  Buckingham.  On  the  north  half  of  the  same 
lot  but  little  work  hae  been  done  as  yet,  but  the  apatite  shows  in  many 
places.  Towards  the  centre  of  the  lot,  ciystals  are  abundant,  some  of 
which  ai*e  of  an  extraordinaiy  size,  and  a  pink  or  flesh-coloui*ed  cai*bo- 
nate  of  lime  occurs  in  considerable  quantity.  One  of  the  large  crystals 
obtained  hero  was  forwaixied  to  Philadelphia,  and  weighed  upwards  of 
sixty-five  pounds.  I  observed  fragments  of  other  crystals  on  the 
ground,  which  when  complete,  could  not  have  been  much  less  than  four 
or  five  hundred  pounds  in  weight.  This  apatite  ciystal-bearing  horizon 
is  a  most  interesting  one,  but  does  not  differ  in  any  marked  manner 
from  one  or  two  which  were  met  with  on  the  Rideau,  in  North  Burgess, 
Ontario.* 

Buckingham^  Lot  17,  the  last  of  the  Buckingham  Mining  Company's,  BuckinghMn. 
was  being  prospected  at  the  time  of  my  visit.  A  number  of  strippings  had 
been  made  upon  layers  and  masses  of  apatite,  some  of  which  were  of 
great  promise.  Nearly  all  of  it  is  of  a  deep  imst-colour,  and  a  large 
proportion  is  in  the  form  of  crystals.  Pyrites  was  also  visibly  present  in 
much  of  the  rock  thrown  out  of  the  openings,  and  the  general  conditions 
of  the  deposits  is  similar  to  that  of  those  exhibited  on  lots  eighteen  and 
nineteen.  A  very  beautiful  greenish-black  pyroxene,  in  large  crystals, 
resembling  a  black  form  of  apatite,  also  occurs  in  some  abundance  on  lot 
seventeen.  Specimens  of  this  were  collected  and  submitted  to  Dr. 
Harrington  for  examination.  A  large  amount  of  mica,  of  a  much  lighter 
colour  than  any  I  have  yet  met  with  in  Buckingham,  also  occurs  on  this 
lot.     The  openings  on  lots  seventeen,  eighteen  and   nineteen,  in  the 


*  Thii  mining  location  of  the  Buckingfaun  Mining  Company  at  pr«Mnt  appean  to  lurpaM  aofthing 
that  haa  jrtt  baeo  dtaoovand. 
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twelfVh  raiigo  of  Buckingham — jii8t  described — are  situated  aboai  ti« 
miles  and  a-ha]f  to  the  soath-castwurd  of  thoeo  pi-erioiisly  reibrredtoiB 
Portland,  and  the  two  positionH  may  be  conHidered  to  repreftent,  in  this 
pai'ticular  Hection,  the  width  of  the  apatito-beai*ing  belt  of  roeks.  The 
ixK.*k  through  the  intermediate  portion  of  country  appears  to  be  ham 
of  all  mineml,  or,  at  least,  it  has  not  been  found  so  far.  We  thushrc 
clearly  two  distinct  horizons  on  which  to  search  fbr  fVirther  depoeitt, 
either  of  which  having  been  discovoi-ed.  the  other  may  be  ckwdr 
calculated  upon. 

Buckingham.  Lots  18,  19,  20  and  22,  Range  IX.— Sic,  Gerald  G.  firovn. 
formerly  of  Perth,  to  whom  the  (rcological  Sui*vey  ha8  been  mack 
indebted  for  information  relative  to  mining  matters  in  Burgees  aod 
Dalhousie,  has  been  actively  engaged  in  apatite  mining  in  the  eleveatk 
range  of  Buckingham.  }Ie  fii-st  worked  the  northern  parts  of  lofe 
eighteen  and  nineteen,  on  the  noilheast  side  of  the  Aux  Lievres  Bi?tf. 
and  immediately  abutting  the  same  numbered  lots  in  the  twelflh  laage. 
On  these  lots  a  great  deal  of  apatite  was  mined  from  deposits  in  emj 
respect  similar  in  character  to  those  ali*eady  described.  Openings  w«t 
also  made  on  promising  deposits  in  the  northern  parts  of  lots  twenty-ooe 
and  twenty-two,  more  especially  the  former,  and  these  also  resembled, 
in  geneml  conditions,  those  on  lots  eighteen  and  nineteen ,  in  the  twelftfc 
range.  Here,  again,  much  of  the  apatite  is  stwngly  roHt-coloiired,  and 
a  zone  of  rock  thus  coloured  can  l)e  traced  dii-ectly  through  into  the 
Buckingham  Mining  Company's  location,  in  the  twelfth  range,  the  strike 
being  in  a  general  north-east  and  south-west  direction. 

Buckingham,  Lot  25,  Range  X. — The  apatite  on  this  lot  was  also 
discovered  and  opene<l  up  by  Mr.  Brown.  It  is  on  the  south -westward 
extension  of  the  nist-coloured  bolt  wliich  cn»sses  the  northern  parts  of 
lots  twenty  and  twenty-one,  in  the  eleventh  range.  On  this  lot  there  ii» 
a  mountain  known  by  the  name  of  the  "  Biimt  Mountain,'*  of  rotten 
rust- coloured  pyroxcnic  gneiss ;  and  in  this  apatite  occurs  in  a  similar 
manner  to  that  already  descnbed.  At  the  date  of  my  visit  to  Bucking- 
ham, Mr.  Brown  was  pi-ospecting  in  this  dii*ection,  and  had  suspended 
his  operations  on  lots  eighteen  and  nineteen,  in  the  eleventh  range. 
The  distance  between  the  two  productive  horizons  of  apatite,  up  to  the 
twenty-fifth  lot,  in  the  tenth  range,  remains  about  the  same  as  has  been 
already  given,  namely — about  two  miles  and  a-half,  and  so  far  no 
deposits  of  any  im})orlance  have  been  discovered  in  the  intermediate 
strip  of  country. 

South  of  the  tenth  range  of  Buckingham,  apatite  baa  not  been  found 
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in  workable  deposits,  but  in  some  places  apatite  crystals  are  embedded 

in  the  (;alcai*eous  gangue  of  the  plumbago  veins.    From  the  twenty-fifth  Extension  of  the 

itpaUte  bolt. 

lot,  m  the  tenth  i*ange,  apatite  continues  to  show  in  scattered  surface 
exposures  to  the  lirst,  second  and  third  lots,  in  the  twelfth  range  of 
Templeton,  whence  the  belt  passes  into  the  eleventh  range,  and  runs  on 
a  more  southerly  coui*6e  through  the  eastern  side  of  this  township. 
Unfortunately,  in  this  southward  course  of  the  rocks  toward  the  Ottawa, 
the  country  falls  away  and  becomes  much  covered  by  soil,  and,  con- 
sequently, any  deposits  of  apatite  which  may  occur  in  this  direction 
trill  probably  never  be  bi-ought  to  light.  On  the  north-eastward  exten- 
sion of  the  apatite-bearing  belt  from  Buckingham,  however,  or  through 
the  south-western  portion  of  Derry,  the  country  is  high  and  mountain- 
ous, and  the  rocks  are  favouitibly  disposed  for  prospecting.  I  expect 
much  from  future  discoveries  in  this  direction,  but  to  be  successful, 
prospecting  must  be  conducted  systematically,  and  with  some  knowledge 
of  the  stratigraphical  position  of  the  two  pi'oductive  belts  of  apatite- 
bearing  rock.  Pi-ospectors  will  also  do  well  to  bear  in  mind  that  the 
apatite-bearing  rocks  do  not  extend  for  an  interminable  distance  north- 
eastward, but  on  the  conti-ary,  very  early  on  their  com*se  through  Derry, 
torn  first  to  the  northward  and  then  to  the  north-westward,  and  finally 
return  to  the  Aux  Lievres  Eiver,  and  crosses  to  the  opposite  shore,  some 
distance  below  the  ^^  High  Falls,"  situated  immediately  to  the  north  of 
the  township  of  Poi*tland,  and  about  twenty-five  miles  from  the  village 
Hi  Buckingham. 

Cast  of  Mining  and  Transport  of  Apatite  from  Buckingham  to  Montreal 

and  Portland, 

The  Buckingham  Mining  Company  have  made  some  shipments  of  cort  of  mining 
l^tite  to  England,  and  Mr.  W.  H.  Stephenson  informs  me  the  total  cost 
was  as  follows : — 

Mining $4.00  to  $5.00  per  ton 

Drawing  to  barge —  60  " 

Freight  to  Buckingham —  60  <* 

Drawing  to  whar^  Ottawa  Biver —  50  " 

Freight  to  Montreal 1.00  to  1.25  " 

Handling,  ito.,  Montreal —  50  *' 

Freight  to  England —  4.00  « 

"FnrEher'hiSiaiing,  &c , —  75  « 

$13.00 


3M  4V/>l<poical  •cvtet  op  rawtt* 


'/  ffiir.*;-.     <^/r.   •K'-  •/,']*!,    hall*  oi'  iot  thnri,  in  the  cKfr&Math  range  of 

llnIL    Mr    UAV*rrf'k.   oi  (yXi,'A"jk.   ha-    arif.-*>vrre»l   -•me  Teri 

4^/- 1'.-  of  aji^tir/;.     Fr^rn  wrhat  I  -aw  ^^^n  thl-  l'>t-  I  ^hoo^i 

ri^tth'rr  of  ^h^:   |;ryj'iiK'*ive    U:l'<>   oi'  rock   haiJ    been    peacbcA.  lioi  tke 

^ff'/:iirr*:Uf'4',  of  ih';  apatiVr  hf;re  i-.  however,  i^noooraging- 

ff\0hxiiu^*   \iAvt:  al^>  Ur-Ti  ma^ie  on  the  northern  poutp  of  li>c» 

fir^,  iri  th';  <;]^v«rtth  nini^e.  whir'h,  I  (relieve.  al-<>  aflonled  iDdieatioiB  <tf 

the  min«;nfth     In  Wakefi^rH,  an<i  not  tkr  from  the  town-line  of  Hafl.  M 

M>  fffur^j^-M  an*!  fif><-''-n  of  the  fin»t  raoge.  ?ome  ^iight  work 

^^4^ri  en^a^^yJ  in  by  5f  r.  G.  Clark,  of  Ottawa.     The  apatite 

Uf  \m:  of  «rxc«']lent  quality,  bnt  &«  3'et  there  ht^  not  been  eiMNigfc  done 

t^>  ju.<4tify  any  f'onr;hi<;ion>^  an  t/>  the  extent  of  the  depMitd.     At  preMBt 

lh(;r^;  aro  no  kK;ati«iii-  in  eith«?r  Hull  or  Wakefield  at  all  comparable  to 

iUh  sua'fn  ity  of  tUfr^'.  in  fiiickin^ham  and  Portland  Townslups :  bat  ft 

the   \tfft'y//fU  of  rK'k  i*^    thf  same  in  all  of  the:*e  plaeest.  there  are  no 

n^^Hi-.  v,'\iy  apatite*  r'hould   not  yet  Ix;  discovered  in  workable  depoeilBi 

not  only  ill   Mull  and  Wakefield,  but  northwanJ  for  *>ome  distance  aloog 

the  coiir.-^'  of  the  Gatineau.f 

Plumbago  or  Graphite. 

The  true  p|iirnhaj^od»earin^  rrxrfef*.  in  Buckini^ham,  occur  to  the  doatb- 
|JJJ}Nf»v  fniHtward  of  the  a|»atit<*di<'aring  Ixdt,  and  occupy  a  very  large  area  in  thii 
and  I>K'liah*rr  Towri.«*hij>n.  They  consist  of  inLstK-oloured  plambaginoa* 
Mrhi-b-,  hornblende  hlates,  stratii  almo>t  entirely  composed  of  quarti 
and  fiild^'par,  pyroxeni*;  /L^nei-sses,  and  brown- weathering,  crystalline 
lini(;?nlon<-M,  with  pyroxene,  mica,  pyrites  and  graphite.  All  these  rocb 
are  deeply  rii.Ht-<toloiirefl,  a  feutui-e  wiiich  appears  to  be  due  to  the 
decomiK^sition  of  pyrites.  The  liincHtones  are  peculiar  and  unlike  the 
generality  of  tho.^e  elsewhere  met  with  in  this  series.     They  weather  to 


'  This  wiui  merely  aii  exiierinieiiUl  Hhipnient.    Transport  of  ore  now  effected  by  the  Ottawa  &  0.  BJ» 
at  the  rate  of  fl  a  ton  Ut  Montreal.— Feby..  l»7b  — H.G.V. 

t  Both  Hull  and  Wakefield  now  yield  lar^pely,  and  the  openings  are  almost  lnnuiiiaral»|^    See 
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a  yollowish-brown  colour,  and  are  filled  with  fragment*  of  a  dark- 
gi-eonish  pyroxene  rock.  In  Buckingham  these  rocks  appear  to  be 
on  the  summit  of  an  anticlinal  form,  and  hence  their  veiy  great 
development.  The  manner  in  which  the  plumbago  occurs  is  already 
well  known.  The  beds  in  which  the  mineral  is  thickly  disseminated, 
are  the  most  important  next  the  true  or  fissure  veins,  and  lastly 
the  irregular  deposits  embedded  in  the  crystalline  limestones,  or  at  the 
junction  of  these  with  other  rocks.     As  in  the  apatite-heai'ing  belt,  so  Dtetribution  oi 

plumbago. 

in  this,  ^  there  are  two  horizons  which  are  especially  productive  of 
minenil,  but  as  there  are  indications  of  an  anticlinal  fr)ld,  it  is  extremely 
probable  that  the  one  horizon  is  simply  a  i-epetition  of  the  other.  Very 
little  was  being  done  either  in  the  mining  or  preparing  of  plumbago 
during  the  year  1876;  in  fact,  excepting  the  work  on  the  Dominion 
Mining  Company's  location,  some  stripping  and  prospecting  done  by  the 
Buckingham  Mining  Company,  and  some  mining  conducted  on  one  lot 
by  Mr.  Miller,  all  other  locations  stood  idle  and  unworked,  not  only  in 
Buckingham,  but  also  in  Lochaber.  The  mill  of  the  old  Canada  Plum- 
bago Company,  now  the  Montreal  Plumbago  Mining  Company,  had  been 
destroyed  by  fire,  and  this  location,  with  its  extensive  openings  yet 
rich  in  plumbagr),  had  been  abandoned. 

Messi's.  Pew&  Weail's  location,  which  adjoins  that  of  the  Montreal  Com-  Localities 
pany,and  from  which  some  200  barrels  of  pure  lump  plumbago  had  at  one  ^^ed. 
time  been  taken,  lies  in  the  same  state  of  desertion,  and  all  the  oj)enings 
are  filled  with  debris  and  water.     The  openings  also  made  some  years  ago 
by  Mr.  Labouglio,  and  known  as  the  St.  Louis  and  St.  Mary  Mines,  were 
also  long  since  abandoned;  and  lastly,  the  numerous  plumbago  locations,  at 
one  time  so  extensively  worked  in  Lochaber  by  the  Lochaber  Plumbago 
Mining  Company,  and  with  which  had  been  connected  a  mill  for  the 
preparation  of  the  crude  ore,  had  for  years  been  idle,  and  at  the  date  of 
my  visit  presented  a  most  dreary  and  ruih  .us  appearance.     I  shall  not 
her©  attempt  to  enter  into  the  reasons  for  ilii^  suspension  of  work  and 
abandonment  of  these  mining  locations  in  Buckingham  and  Lochaber, 
nor  am  I  sufficiently  acquainted  with  their  past  mining  history  to  justify 
me  in  doing  so,  but  would  at  once  pass  on  to  enumerate  the  lots  visited 
by  myself  during  the  year  1876,  which  embrace  a  number  of  the  morq. 
important  of  the  old  mining  sites  as  well  ns  several  othei's  which  baYe 
been  more  recently  discovered.     In  this  enumeration  I  shall  con^mence 
with  the  more  northerly  in  Buckingham,  and  proceed  thence  ii^  wder  to 
those  situate  to  the  southward.     With  the  exception  of  some  two  or 
three  lots,  all  of  the  mines  and  locations  of  any  impoJcU^iKJe  occui*  in  th^ 
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west  ;half  of  Buckingham  Township,   namely — from    lots    fourteen  to 
twenty-eight,  and  between  ranges  ten  to  four  inclusive. 

Bu3tu>**!»m.  Buckingham,  Range  X,,  Lots  13  and  17. — These  lots  wore  the  only  one? 

to  which  my  attention  was  directed  in  the  tenth  range.  The  stwU 
here  are  upon  the  immediate  south-eastern  boi'dor  of  the  apatite-bearing 
belt,  and  constitute  what  may  be  described  as  the  north-western  margin 
or  limit  of  the  plumbago -bearing  series.  On  lot  thirteen  (east  half)  some 
important  openings  have  been  made  by  Mr.  Miller  on  a  bed  of  dissemi- 
nated plumbago.  The  enclosing  rocks  ai*e  rust-coloured  hombleiide- 
slates,  and  strata  largely  composed  of  quailz  and  feldspar,  which  are 
similarly  coloured.  The  strike  appears  to  be  to  the  north  eastward, 
with  steep  incline  to  the  nor th- west waixi.  Fi*om  this  bed  Mr.  Miller  has 
e;ttracted  upwaitis  of  300  tons  of  cinide  ore,  or  more  correctly  speaking, 
graphite  rock,  which  may  contain  between  sixteen  and  ei^^hteen  per 
cent,  of  graphite.  This  still  i*emained  on  the  gi*ound  awaiting  shipment. 
The  seventeenth  lot,  in  the  same  range,  has  only  been  recently 
uncovered.     It  is  the  property,  I  believe,  of  Mr.  Lynch,  of  Buckingham 

Onphite  fcfaitta.   village.     The  uncovering  ban  been  made  on  a  zone  of  graphite-schist, 

alx)ut  twelve  feet  in  width,  which  runs  alx>ut  midway  through  the  lot 
The  strike  of  this  bet!  is  to  the  north-eawtward,  with  steep  but  decided 
incline  to  the  north-westward.  There  is,  evidently,  a  considerable  quan- 
tity of  disseminated  plumbago  here,  but  there  is  also  much  barren  rock 
intermingled.  On  this  location  the  plumbago  is  distributed  thickly 
along  the  planes  of  Ixxlding,  and  occurs  precisely  in  the  same  manner  a» 
mica  does  in  the  sotl  mica-schists  of  another  portion  of  the  rock  mriei^' 
Certainly,  if  such  deposits  may  be  worked  with  profit,  then  there  are  ffew 
lots  in  Buckingham  which  may  not  yet  be  thus  turned  to  advantage;  bot 
I  have  but  little  faith  in  this  particular  form  of  deposit  as  a  uscfiil 
source  for  the  mining  of  plumbago.  On  lots  thi-ee  and  four,  in  the 
tenth  range,  on  property  owned  by  the  Buckingham  Mining  Company, 
(400  acres)  nothing  has  be;n  done  since  I  last  referi*ed  to  these  lots  in 
the  Report  of  Progress,  1873-74,  page  143 ;  and  the  same  I'cmark  applies  to 
lots  four  and  five,  in  the  eleventh  range,  also  l)elonging  to  the  Bucking- 
ham Mining  Company.  Tlicse.  and  the  last  mentioned  lots  in  the  tenth 
range,  undoubtedly  lie  on  the  run  of  the  plumbago-bearing  belts  from 
Lochaber  Township,  from  which  they  are  only  a  few  miles  distant. 
There  must  be  a  great  deal  of  plumbago  in  the  western  portion  of  the 
ninth  range,  but  here,  as  yet,  there  appeal's  to  be  no  openings  of  impo^^ 
ance. 
Buckingham^  Rcmge  VIII,,  Lots  20  and  21. — The  southern  halves  of 


\ 


RJI9POBT   BY   HENEY   O.    VfiWNOR.  311 

these  lotB  belong  to  the  Dominion  Plumbago  Mining  Company,  who  have  BuckinghMn. 
ei*ected  a  plumbago  mill,  connected  by  a  tramway  with  the  mines,  on 
the  western  portion  of  lot  nineteen.     This  location  was  the  only  one 
being  actively  worked  dui'ing  my  visit  in  the  tkll  of  1876.     At  this  time 
the  mill  was  being  r^upplied  fi*om  an  opening  made   in  the  &ce  of  an 
abrupt  escai'pment  of  rock  on  the  southern  portion  of  lot  twenty.    On 
this  lot  the  rocks  slope  at  a  slight  angle  to  the  south-westwaixl,  and 
present  a  series  of  abi^ipt  outci-ops  facing  the  uorth*eastward.    Among 
these  outcix>ps  are  several  in  which  plumbago  is  thickly  disseminated,  and 
these  succeed  one  another,  with  but  slight  intervals,  from  the  base  to  the 
sommit  of  the  escai'pment  referred  to.    The  strata  towards  the  upper 
pca*tion  of  this  face  of  rock  are  deeply  rust-coloured,  and  contain  a  great 
deal  of  plumbago  in  a  disseminated  condition ;  but  lower  down,  and  at 
the  base  of  the  hill,  an  outcrop,  measuring  from  three  to  tour  and  a-half 
or  five  feet,  consi;jts  almost  entirely  of  soft,  black  plumbago,  with  but  little 
admixture  of  rock.    This  outci*op  was  being  mined  when  I  visited  the  pro- 
perty, the  crude  ore  thrown  out  being  earned  by  rail  to  the  mill  erected 
on  lot  nineteen.    The  mill-house,  containing  a  battery  of  twenty  stamps, 
is  a  tine  commodious  building.     The  stamps  ai*e  driven  by  a  seventy-five 
horse-power  engine,  to  which  has  been  allotted  a  separate  and  appropriate 
building. 

On  lot  twenty-one  there  has  also  been  a  considerable  amount  of  plum-  piuiiibi«oin 
bago  mined  by  the  same  company.     Here,  and  in  the  north  hall'  of  the  ^  °^ 
same  numbered  lot,  in  the  seventh  range,,  the  mineral,  for  the  mp^t  part, 
occurs  in  the  vein  form,  and  much  of  it  is  exceedingly  pure.     The  rock 
thrown  out  of  most  of  the  openings  is  a  very  coarsely  crystalline  mixture 
of  quartz' and  fbldspar,  which  I  consider  to  be  the  vein-i*ock,  as  portions 
of  this  wei*e  observed,  to  which  were  attached  fragments  of  difiereut 
characters  of  i*ock.    For  example,  a  highly  crystalline  limestone  was 
abundantly  met  with  in  the  pile  of  refuse  tL;  own  out  at  one  particular 
point  on  the  run  of  a  vein  ;  while  a  few  feet  bevorid,  and  on  the  continua- 
tion of  the  .same  pile,  most  of  the  fragments  consisted  of  rust-coloured 
homblendiq  or  pyroxeiiic  slate ;  with  both  of  these,  however,  the  coarse 
qoartz  and  feldspar  rock  is  intimately  associated.     There  ai*e  a  great 
number  of  these  veins  cutting  the  sti'ata  on  lots  twenty-one,  in  both  the 
seventh  and  eighth  ranges,  the  general  bearing  of  which  vai*ies  fi-om 
east  and  west  to  some  ten  or  fifteen  degrees  north  of  west  and  south  of 
east.     The  strike  of  the  strata  is  very  variable,  but  on  the  average 
appears  to  be  to  the  northwaixi,  while  the  dip  is  as  oilen  to  the  eastward 
aa  yr^tyvard.     In  one  vein  1  observed  u  great  deal  of  apatite  and  ciilcite^ 
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the  former  occurring  in  crystals  coated  with  graphite.  One  shaft  is  upon  a 
vein  of  plnmbago  averaging  about  one  foot  and  a-half.  This  was  exposed 
for  a  distance)  of  about  fifteen  feet  in  a  nearly  east  and  west  directioii, 
beyond  which,  in  each  direction,  it  rapidlj^  diminished  to  two  or  three 
inches,  and   bifurcated.     The  examination  of  this  property  conveyed 

vdnsDot  the  impression  that  the  plumbago  in  veins  had  proved  too  irregalar  to 

be  worked  with  profit.  Mining  in  this  hard  quartz  and  feldspar  rock  is 
costly,  and  a  great  deal  of  this  has  to  be  removed  in  the  extraction  of 
the  pure  plumbago,  wliich,  as  a  general  inile,  occui-s  only  in  layers  of  from 
two  to  five  inches.  Occasionally  a  pure  mass  of  plumbago  is  aocidentallj 
hit  upon,  and  is  removed  with  but  trifling  cost;  but  this,  at  the  most, 
only  extends  for  a  few  feet  before  it  branches  and  thins  out.  Under 
these  circumstances,  the  Dominion  Mining  Company  have  probably  acted 
wisely  in  directing  their  energies  to  the  development  of  the  beds  of 
disseminated  mineral,  as  these  may  be  expected  to  prove  more  persistent, 
not  only  in  their  superficial  extent,  but  also  in  depth. 

BocikhigtiMn.  Buckingham,  Range  VIL,  Lots  21  to  28. — ^The  whole  western  portion  of 

the  seventh  mnge,  from  the  twenty-first  to  the  twenty-eighth  lots,  ifl 
taken  up  by  different  mining  companies.  The  locations  are  divided 
somewhat  as  follows : — 

Lot  21,  North  half Dominion      Mining  Com  panj. 

Do.  South  half Buckingham      "  " 

Lot  22 "  "  " 

Lots  23  and  24 Dominion  <*  *< 

Lots  25  and  26,  South  halves Pew  k  Weart. 

Lot  27,  do.  Buckingham  Mining  Companj. 

Lot  28 Pew  k  Weart 

These  mining  locations  embrace  an  area  of  about  1,300  acres,  over  the 
greater  part  of  which  plumbago  occure  in  gi*eater  or  less  abundance. 
Perhaps  the  most  important  is  that  of  the  Buckingham  Mining  Com- 
pany, on  the  south  half  cf  lots  twenty-one  and  the  whole  of  twenty-two, 
which,  taken  in  connection  with  the  adjoining  proport}'  of  the  Dominion 
Mining  Company,  constitutes  one  of  the  most  promising  blocks  of 
plumbago- mining  ground  in  the  whole  township.  Having  already 
referred  to  the  north  half  of  lot  twenty-one,  in  the  seventh  range,  in 
connection  with  lot  twenty,  in  the  eighth  range,  I  need  merely  add  that 
the  conditions  in  which  the  mineral  occurs  on  the  south  half  of  twenty- 
one  and  twenty-two,  in  the  seventh  range,  ai*e  precisely  the  same,  and 
that  the  veins  on  these  last  are  the  south-westwaitl  extension  of  those 
observed  on  the  fint    K  great  deal  of  work  has  been  done  on  both  of  these 
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lots  by  the  Bnckingham  Mining  Ck)inpany,  and  the  Dominion  Company 

have  by  mistake  extended  mme  of  their  cuttings  into  this  property.     As 

a  source  of  pure  lump  plumbago,  perhaps  there  ai'e  few  others  that  can  Pure  piumbtgo 

equal  this  location ;   but  as  before  mentioned,  and  as  has  already  been 

stated  by  Sir  Wm.  E.  Logan,  these  vein-forms  of  deposit  are  not  likely 

to  pi*ove  the  most  profitable,  as  they  are  too  iri*egular  and  uncertain  in 

their  distiibution   to   be  depended    upon.    Beds  of  the  disseminated 

mineral,  however,  also  underlie  the  whole  of  this  property,  and  these 

will  probably  yet  be  developed.    The  twenty-third  and  twenty-fourth 

lots,  the  property  of  the  Dominion  Mining  Company,  have  not  yet  been 

opened  to  any  extent,  and  judging  from  what  I  saw  of  this  property,  I 

do  not  think  it  embraces  any  deposits  of  importance.' 

Messrs.  Pew  and  Weart's  location,  the  south  halves  of  lots  twenty-five  other  locautiw 
and  twenty-six,  in  the  seventh  range,  was  not  examined,  as  my  attention    °      '*'*'*' 
was  not  directed  to  any  openings  in  this  direction,  and  as  I  was  aware 
that  the  energies  of  this  company  had  been   mainly  centred   in  the 
development  of  their  property  in  the  sixth  range,  to  which  we  have  yet 
to  refer. 

The  south  half  of  lot  twenty-seven,  in  the  seventh  range,  the  pro- 
perty of  the  Buckingham  Mining  Company,  remains  as  it  was  when 
last  reported  on.*  This  is  a  valuable  property,  and  I  am  surprised  that 
no  work  has  been  done  on  it.  This,  however,  may  be  to  some  extent 
accounted  for  by  the  fact  that  until  recently  this  company  have  been 
chiefly  engaged  in  opening  up  their  phosphate  of  lime  property  in 
Buckingham  and  Portland,  and  carried  on  but  little  work  on  any  of 
their  plumbago  locations.  The  rocks  on  this  lot  are  the  northern  exten- 
sion of  those — so  rich  in  plumbago — which  occur  on  the  once  famous 
"  Castle"  property,  (^lot  twenty-eight,  in  the  sixth  range,)  now  owned  by 
the  Plumbago  Mining  Company.  One  large  bed  of  disseminated 
graphite  has  been  traced  directly  into  the  pi*operty  now  under  considera- 
tion, and  there  ai'e  other  good  indications  of  the  mineral  in  several 
places. 

The  last  lot,  in  the  seventh  range  (lot  twenty-eight)  is  owned  by  Messrs. 
Pew  and  Weai*t,  but  little  work  has  been  done  on  it  Judging  from  its 
position  relatively  to  the  Montreal  and  Buckingham  Mining  Company's 
properties,  it  ought  to  be  a  promising  location.  Both  Messi*s.  Pew  and 
Weaii;,  however,  have  been  absent  for  a  number  of  years,  and  theii* 
mining  operations  have  been  long  since  suspended  on  all  of  their  locations. 

*  Rtport  of  Progrwi,  1878-74,  p.  141 
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Mr.  Weart  visitad  Backiugham  daring  the  Bummer  of  1878,  and  had  the 
property  cleared  up,  and  farther  depo8it8  ancovered.  He  is  at  pretteat 
offering  the  whole  property  for  8ale. 

Buckingham,  Bangs  VL,Lats  15  to  28. — Id  thi8  range  plumbago  .oocun 
more  or  Ies8  abundantly  fi*om  the  fifteenth  to  the  twenty-eighth  iota,  bat 
all  of  the  most  important  locations  occur  between  this  last  and  the 
twenty-second  lots,  inclusive.  The  north  halves  of  lota  fifteen  and 
sixteen,  the  whole  of  twenty-two,  and  the  south  half  of  twenty-three, 
belong  to  the  Buckingham  Mining  Ck)mpany ;  the  twenty-fifth,  twenty- 
sixth  and  twenty-seventh  lots  ai*e  the  pi'opei'ty  of  Mosars.  Pew  and 
Weart;  and  lastly,  lot  twenty-eight  is  at  present  held  by  the  Montreal 
Plumbago  Mining  Company,  formerly  the  Canada  Plumbago  Mining 
Company. 

The  fifteenth  and  sixteenth  lots  (Crosby  Newton's)  have  previously 
been  alluded  to  in  the  Report  of  Progress  for  1873-74   (p.   141)  since 
which  no  fuHher  openings  have  been  made. 
«*><»|  Lots  twenty- two  and  twenty-three  have  also  been  referred  to  in  the  same 

luraiMgo.  report,  but  here  t!ie  Buckingham  Mining  Company  have  made  further 

developments.  Indeed  these  lots  now  have  a  most  pi*omising  appearance, 
and  certainly  contain  a  number  of  nch  deposits  of  disseminated  plumbaga 
On  the  south  part  of  the  twenty-thiitl  lot  there  are  a  number  of 
uncoverings  or  strippings  on  beds  of  what  might  correctly  be  termed 
graphitic  schists  These  are  enclosed  in  sehistoze  and  deeply  rust-colored 
strata,  and  are  thrown  into  every  conceivable  shape  through  syuclinal 
and  anticlinal  folds.  In  places  the  bedding  is  almost  horizontal ;  while 
again,  within  a  few  yards  it  is  almost  vertical.  Towards  the  summit  of 
a  hill  on  this  half  lot,  thei'e  is  a  ridge  of  the  white  and  coarsely 
crystalline  quai'tz  and  orthoclase  rock,  thiough  which  graphite  in  a  very 
pui'e  foiTU  ocelli's  in  frequent  layers  and  patches,  on  a  tmnsveiise  measure^ 
ment  of  upwards  of  twenty  feet.  Whether  this  belongs  to  a  vein  or 
bedded  deposit  is  not  yet  satisfactorilj'  ascertained.  Specimens  of  the 
plumbago  from  this  lot  were  bi*oiight  to  Montreal  for  further  exami- 
nation.* On  the  twenty-second  lot,  also  owned  by  the  Buckingham  Min- 
ing Company,  there  are  a  number  of  beds  of  disseminated  plumbago, 
which  twist  and  wind  with  the  sti*ata  in  uU  dii*ections.  But  all  of  these 
beds  at  the  sunace  look  alike,  and  a  description  of  them  at  one  place 
applies  to  them  everywhere.  What  is  now  required  is  to  detei'mine,  by 
deep  mining,  whether  the  beds  are  persistent,  and  to  adopt  some  more 


k 


*  See  Sir.  Hoftmimn'e  NoUm  in  R«pt»rt  of  laat  year. 
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thorough  process  of  treating  the  oi-e  than  has  yei  been  attempted,  so  as  to 
ascertain  the  lowest  percentage  at  which  a  bed  may  be  profitably  worked. 
Daring  my  visits  to  seveittl  of  the  mines  in  Buckingham,  I  was  frequently      r 
informed  that  such  and  such  a  layer  or  bed  of  plumbago  ''would  go"  Percentage  of 
16  p.c,  18  p.c.  or  20  p.c,  as  the  case  might  be,  but  on  what  grounds  '*"" 
such  assertions  were  based  I  cannot  possibly  conceive.    Where,  however, 
a  particular  bed  of  plumbago  has  been  steadily  mined  and  milled  for  a 
fair  period  of  time,  some  estimate  may  be  formed  of  its  average  per 
centage.     Towards  the  fronts  of    lots  twenty-three  and  twenty-two, 
crystalline  limestone  comes  in,  interstratified  with  the  plumbaginous 
schists,  and  these  occasionally  hold  plumbago,  but  almost  invariably  in  a 
very^  irregular  form. 

The  twenty-fourth  lot  in  this  range  is  the  property  of  Eobert  Donald- 
son, at  whose  house  Sir  W.  E.  Logan  remained  while  making  the  inves- 
tigations recorded  in  the  Beport  of  Progress,  published  in  the  year  1866. 
On  this  lot  there  are  a  few  deposits  of  plumbago,  but  these  do  not 
appear  to  be  of  importance.  In  fkct,  the  rocks  on  this  and  the  two 
adjoining  lots  to  the  westward  are  somewhat  different  in  character  fh)m- 
those  constituting  the  true  or  profitable  plumbago-bearing  strata.  On 
these  lots  there  is  a  gi*eat  deal  of  crystalline  limestone  and  red  ortho- 
clase  ixxik,  in  which  the  plumbago  occurs  for  the  most  pait  in  veins  of 
very  limited  extent.  These  two  lots,  twenty-five  and  twenty^ix,  to  the 
westward  of  Donaldson's,  ai*e,  as  we  have  already  stated,  the  property  of 
Messrs.  Pew  and  Weart. 

The  twenty-seventh  lot  belongs  to  the  same  company,  and  is  the  urge  vein  of 
lot  already  mentioned  as  the  one  on  which  Messrs.  Pew  and  Weart  "™ 
had  centred  their  exertions  when  mining  n  this  section  of  country. 
It  at  present,  however,  forms  one  on  the  long  list  of  abandoned  mining 
locations,  and  the  main  openings  are  filled  with  water  and  debrU,  As 
nearly  as  I  could  ascertain,  mining  operations  were  commenced  on  this 
lot  in  1872,  and  were  continued  only  through  this  one  year.  The 
cl^ief  opening  was  made  towards  the  centime  of  the  lot,  on  a  splendid 
vein  of  plumbago,  which  runs  in  a  nearly  east  and  west  direction,  with 
vertical  dip.  This  vein  has  been  opened  for  a  distance  of  fi'om  seventy 
to  eighty  feet,  and  has  been  shafted  in  one  place  to  a  depth  of  thirty- 
five  feet.  From  these  openings  a  very  large  quantity  of  exceptionally 
pure  plumbago  was  exti*acted,  bairelled  and  shipped  to  Jersey  City ;  the 
purest  only  being  taken  for  shipment.  A  great  deal,  of  second  quality, 
sliU  i^mains  on  the  ground  for  future  ti'eatment.  The  width  of  the 
plumbago  in  this  vein  was,  where  fiist  opened,  and  for  some  distance 
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beyond,  about  four  feet ;  but  at  the  bottom  of  the  thirty-five  feet  shaft  it  had 
dimininhed  to  twenty  inches.  The  shaft,  however,  being  fall  of  water,  I 
of  tiM  wan  unable  to  examine  the  vein  at  this  depth.  The  i*ock  thrown  out  from 
these  openings  consists  of  a  hard  and  highly  crystal hne  limestone,  and 
a  coarse  mixture  of  quartz  and  feldspar,  in  which  pyroxene  was  also 
observed,  This  latter  rock  is  of  the  same  character  as  much  of  that 
thi"own  out  of  the  openings  of  the  Dominion  Company  on  the  north 
half  of  lot  twenty-one,  in  the  seventh  range,  and  is  the  same  as  that 
which  accompanies  the  veins  of  plumbago  wherever  these  are  met  with 
in  the  township  of  Buckingham.  In  some  of  the  fragments  of  this 
^on^u^-rock  which  lie  on  the  ground  around  the  old  shaft,  I  observed  a 
number  of  smaller  veins  of  plumbago  of  the  beautiful  lamellar  variety. 
These  had  formerly  been  connected  with  the  main  vein,  and  had  formed 
what  might  appropriately  have  been  called  leaders  to  it.  They  ran  at 
right  angles  to  the  main  deposit,  and  seldom  penetrated  beyond  the 
^an^ue-rock.  The  thickness  of  these  transverse  veins  varied  from  one 
to  three  or  four  inches,  but  they  invariably  diminished  to  mere  threads  <^ 
plumbago  on  :ippi*oaching  the  wall  rocks  of  the  lode.  Specimens  of  this 
form  of  tiie  mineral  have  been  examined  by  Mr.  HoiTman,  and  the  results 
are  given  in  the  Report  of  Pmgress  foi*  1874-75,  page  428.  As  nearly  as  I 
wtootoftbe  could  ascertain,  upwaixls  of  200  barrels  of  lump  plumbago  had  been 
shipped  from  this  location  by  Messrs.  Pew  &  Weart  to  Jersey  City,  and 
a  number  of  barrels-full  still  remain  in  the  cobbing-i^hed  at  the  mine. 
There  was  no  mill  or  other  machinery  employed  at  this  location  ;  the  ore 
being  entirely  cobbed  and  sorted  by  men  and  boys.  The  only  reason 
given,  as  far  as  I  could  gather,  for  the  abandonment  of  this  promising 
plumbago  location,  was,  that  a  sale  which  had  been  on  the  point  of  being 
affected  had  fallen  thi'ough. 

We  now  come  to  lot  twenty-eight  in  the  sixth  range,  on  which  plumbago 
mining  was  at  one  time  so  extensively  carried  on  by  the  Canada — now 
the  Montreal — Plumbago  Mining  Company.  This  is  the  lot  referi'ed 
to  by  Sir  W.  B.  Logan,*  as  boi'dering  upon  Twin  Lakes,  but  at  the  time 
of  his  visit  work  had  only  been  commenced.  On  this  lot  the  plumbago 
occurs  both  in  the  form  of  fissure  veins,  cutting  the  strata,  and  as  dissem- 
inated beds.  Of  the  fii'st  there  are  three,  which  are  about  equidistant 
from  one  another,  and  the  strike  or  bearing  of  which  is  in  an  east  and  west 
direction,  with  underlie  to  the  north.  Of  the  last  there  arc  several,  but 
the  most  important  is  a  bed,  averaging  seven  or  eight  feet,  which  runs 

*  Report  of  Progress,  1808,  p.  2&. 
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in  a  general  northoily  direction  through  thiH  lot  and  into  the  Bouthern 
portion  of  lot  twenty-seven,  in  the  seventh  range.  Of  the  three  veins, 
one  is  undoubtedly  the  westward  continuation  of  that  so  extensively 
mined  by  Me8Bi*8.  Pew  &  Weart,  while  indicatiims  of  the  remaining  two 
were  also  found  to  extend  eastward  aei*oss  the  same  pro})erty.  The  large 
bed  of  disseminated  plumbago  was  worked  in  an  open  cutting  for  about  ?5rt?5*d**"*  SS 
300  or  400  feet,  and  to  the  depth  of  about  twenty-five  feet  before  the  shafts 
were  sunk.  Two  of  these  were  put  down  to  the  depth  of  thirty  feet, 
at  a  distance  apart  of  200  feet.  Thus  the  total  depth  i*eached  f^'om  the 
surface  of  the  ground  was  about  fifty-five  feet.  A  thiixl  shaft  was  also 
sunk  upon  one  of  the  main  east  and  west  veins  to  a  depth  of  seventy 
feet.  All  of  these  openings  were  commenced  upon  the  summit  of  a  hill, 
which  rises  abruptly  to  the  height  of  about  350  feet  above  the  waters  of 
Twin  Lake,  and  the  crude  ore  was  carried  from  the  openings  to  scows  on 
the  lake  by  means  of  a  long  inclined  trough  which  rested  on  trestles  up 
the  face  of  the  hill.  Scows  cari'ied  the  ore  to  the  company's  Plumbago 
Mill,  containing  sixteen  head  of  stamps,  which  had  been  erected  during 
the  year  1867,  in  proximity  to  a  creek  in  the  northern  part  of  lot  twenty- 
eight  in  the  fifth  range.  A  great  deal  of  plumbago  was  extracted,  both 
from  the  great  bed  of  disseminated  plumbago  and  from  the  shaft  sunk 
on  the  vein  ;  and  I  was  informed  that  in  the  bed,  at  one  point,  the 
mineral  had  a  breadth  of  close  upon  twenty-six  feet.  During  the  year 
1875  this  mill  was,  unfortunately,  burnt  by  the  bush  fires,  after  which  all 
work  was  suspended  by  the  company.  After  the  year  1872,  however, 
mining  had  not  been  very  actively  engaged  in,  and  during  the  two  yeai*8 
previous  to  the  burning  of  the  mill,  the  only  work  in  pi*ogress  had  been 
the  manufacture  of  stove-polish  from  the  material  which  had  been 
previously  mined  and  brought  to  the  mill. 

On  lot  twenty-eight  there  is  a  great  deal  of  very  dark  rust-coloured 
qnai*tz  and  feldspar  i*ock,  as  well  as  hornblende-slate.  The  strata  are, 
evidently,  much  plicated,  and  there  can  be  no  doubt  but  that  the  same 
beds  of  plumbago  are  several  times  repeated  at  the  surface.  There  is 
yet  a  gi*eat  deal  of  plumbago  visible  in  the  open  cutting  and  shafts  on 
the  main  bed,  but  these  are  fast  becoming  filled  up  with  debris.  Besides 
this  lot,  the  Montreal  Plumbago  Mining  Company  hold  the  north  half  of 
lot  twenty-three,  in  the  fifth  range  of  Buckingham,  and  the  fii-st,  second, 
and  south  half  of  the  third  lots  in  the  tenth  range  of  Templeton.  About 
forty  men  were  employed  at  this  location  during  Ihe  time  it  was  actively 
worked,  namely — between  the  years  1867  and  1872. 

Buckinghamy  Range  F.— This  mnge  is  the  last  in  Buckingham   in 
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lished,  as  the  moasurements  effected  in  this  section   of  country 
been  more  extensive,  and  have,  consequently,  afforded  us  some  mi 
checking  the  inaccuracies  of  ihe  early  surveys.    Pontiac  and 
Counties  clash  seriously  with  one  another,  and  the  Ottawa  River, 
separates  them,  would  appear  to  have  been  surveyed  and  mapped 
independently  of  either  of  them.     Consequently,  the  geological  st 
cannot  be  laid  down  at  present  with  any  degree  of  precision.     A 
however,  is  at  present  being  put  together  by  Mr.  Bobert  fiai'low,  of 
Geological  Survey,  which  will  shortly  enable  me  to  show  coiTectly^J 
in  a  connected  forhi,  the  entire  geological  sti'ucture   of  the  coi 
between  Hastings  County  and  the  Ottawa  apatite  mining  region, 
this  map,  then,  when  published,  I  would  refer  those  interested  for 
clear  elucidation  of  my  three  reports.  r 
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REPORT 

ON  TBI  * 

SLATE    FOEMATIONS   OF   THE    NOETHERN    PART    OF 
CHARLOTTE  COUNTY,  NEW   BRUNSWICK, 

WITH  A  8UMM ABT  OT  GSOLOOIOAL  OB8IBVATIOH8  QT  TBI 

SOUTH-EASTERN  PART  OF  THE  SAME  COUNTY, 

BT 

G.  F.   MATTHEW,    Esq., 

ADDRI88ID    TO 

ALFRED   R.   C.   SELWYN,   Esq.,   F.R.S,   F.G.S., 

DKIOTOB  or  THI  OlOLOCftOAL  SURYIT  OT  CANADA. 


Saint  John,  N.  B.,  Ist  March,  1877. 

Sir, — I   have    the   honour    to    submit    herewith  my  report    on  an 

examination  of  the  slate  region  in  the  northern  part  of  Charlotte 

County,  partly  made  in  company  with  Professor  L.  W.  Bailey  in  the 

year    1872.   but   chiefly  by  myself   in    1875.      Also  a    summary  of 

observations  made  in  the  south-eastern  pai*t  of  Charlotte  County  during 

the  past  summer. 

I  have  the  honour  to  be, 

Sir, 

Your  obedient  servant, 

G.  P.  MATTHEW 
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I. 

On  th£  Geolooy  of  thA  North- Western  Part  of  Charlotti 

County. 

The  general  features  of  the  geology  of  Charlotte  County  are  described 
in  the  RejK)rt  of  Progress  1870-71.  In  the  Report  on  the  Greology  of 
Southern  New  Brunswick  there  given,  Bevei*al  groups  of  strata  of 
undetei*mined  age  were  described,  of  which,  one — the  Mascareen  series*- 
has  since  been  fouifd  to  be  Upper  Silurian,  and  was  so  described  in  the 
Eeport  of  Progress  1874r-75,  pp.  84  to  89. 


HHiioi  Another  ti-act  of  rocks,  chiefly  *' argillites,"  of   uncertain   age, 

described  at  pp.  190  to  200  of  the  former  report.  In  the  summer  of 
1872,  by  your  direction,  I  re-examined  this  area  of  "  argillites,"  and 
found  reasons  for  referring  a  pail  of  them  to  the  Devonian  formation. 
Fui*ther  observations  given  in  this  report  lead  to  the  conclusion  that  the 
remainder  of  these  slaty  rocks  are  Upper  Silurian. 

Before  speaking  of  the  Upper  Silurian  clay-slates  or  argillites,  a  few 
paragraphs  on  the  associated  pre-Silurian  rocks  may  not  be  out  of  plaoe. 
These  foi*m  a  border  of  hills  along  the  southeini  side  of  the  clay-slate  region, 
and  consist  of  hard  and  compact  strata,  resembling  the  Laurentian  end 
Huronian  rocks  of  St.  John  County.  They  ai'e  cut  through  the  centra  by 
granite — a  narrow  band  connecting  the  extensive  gi*anitic  area  of 
Washington  County,  Maine,  and  the  Nerepis  ilange  of  gi*anite  hilk 
Hard  schists  and  feldspathic  rocks,  with  diorites,  like  those  of  the 
Huronian  formation  in  St.  John  County,  form  the  more  northerly 
eminences  and  slopes  of  this  connecting  range,  which  rises  sevenl 
hundred  feet  above  the  general  level  of  the  inland  part  of  Cbark)tto 
County. 

These  older  rocks  are  first  seen  at  Baring,  Maine,  whence  ^ey  extend 
through  Calais  and  into  Kow  Brunswick,  at  the  mouth  of  Waweig  Inlet, 
continuing  along  the  eastern  side  of  the  Waweig  Eiver  for  some  nules. 
Boix  Stiition,  on  the  New  Brunswick  and  Canada  Hallway,  is  on  thflir 
northern  slope.  From  this  station  they  trend  away  to  the  eastward  in 
the  direction  of  Falls  Brook,  on  the  Digdegguash,  but  a  few  miles  beyoed 
that  river  the  range  of  hills  com|x>sed  of  these  i*ocks  sinks  down  to  thi 
level  of  the  low  countiy  on  Clarence  Brook  and  neighbouring  stream 
ti'ibutary  to  the  Magaguadavic  Eiver,  and  disappears.  The  rocks  of  these 
*  hills  are  chiefly  fine-graine<.l  diorites  of  a  dai'k-gi'ey  colour,  and  they  are, 
usually,  a  little  porphyi'itic,  with  imperfect  crystals  of  feldspar.     Son* 
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of  the  diorites  are    earthy  and    slightly  schistose;  othera  are  more  iron  and  copper, 
distinctly  crystalline,  and  without^  trace  of  foliation.    They  are  seldom 
,     without  minute  points  of  iron  pyrites ;  a  mineral  often  freely  and  even 
abundantly  diaseminated  through  the  i-ock.     Small  quantities  of  copper 
pyrites  ai-e  also  contained  in  them. 

Associated  with  the  diorke  is  a  fine-grained  gneissic  sandstone,  which 

i    in  appearance  appi-oaches  fine-gi-ained  gneiss.   The  layere  of  this  rock  are 

:  ^  thin  and  much  crumpled,  and  on  worn  surfaces  ruD  in  waving  and  zig-zag 

lines.    On  the  road  to  Whitcher  Ridge,  on  the  northern  slope  of  this  range 

of  hills,  there  are  grey  ciyptocrystalline  felsites,  marked  with  fine^  black, 

waving  sedimentary  lines. 

The  rocks  of  this  belt  are  greatly  disturbed,  shattered,  and  injected  with 
numei*ous  veins  and  masses,  of  grey,  fine  and  coarse-grained  diorite  and 
syenite,  having  disseminated  grains  of  magnetic  iron  ore.  These  crystal- 
line rocks  have  not  been  found  to  cut  the  overlying  Upper  Silurian 
sandstones  and  slates ;  but  they  are  themselves  traversed  by  veins  of 
red  granite,  similar  to  that  in  the  central  gi*anitic  band  and  the  red 
granite  of  Washington  County,  Maine,  which  come  within  a  few  miles  of 
them,  and  which  is  known  to  intersect  the  Upper  Siluriau  rocks  at 
several  points. 

As  a  preliminary   to   the  examination   into   the  age  of  the  ^^dark  FcMiiiferous 

Upper  SilnriiD 

argillites  "  of  Charlotte  County,*  a  visit  was  made  to  the  fossiliferous  strata  of  otk 
strata  of  Oak  Bay,  for  the  purpose  of  ascertaining  the  succession  in  this 
known  Upper  Silurian  tract. 

Along  the  eastern  shore  of  Oak  Bay,  in  the  central  pai*t  of  the  tract, 
the  slatesf  are  well  exposed.  They  are  fine-graiDcd,  of  a  pure  grey 
colour,  and  greatly  resemble  the  beds  around  the  base  of  Blue  Mountain, 
in  Queens  County ;  they  have  near  the  middle  a  well  mai'ked  band  of 
highly  feldspathic,  compact  slate,  containing  small  fragments  of  grey  fel- 
site  and  black  slate,  weatheiing  pale-grey.  Tiio  ai*giilites  below  this  band 
are  mostly  of  a  pure  grey  colour,  and  those  .Ml>ove  it  have  a  faint  lilac 
tinge.  The  dip  of  the  strata  here  is  to  the  south-south-east  at  an  angle 
of  45^,  and  the  slates  are  cut  ofi'  by  a  fault  i*unning  south ;(  aloug  the 
shore  of  the  estuary  for  several  hundred  yards.  Near  some  old  Indian 
shell-heaps  or  '^  Kitchen  middens  "  the  shore  line  recedes  to  the  eastward 
of  this  fault,  and  the  ledges  are  concealed  by  post-pliocene  clay,  sand  and 
gravel,  except  at  one  point,  450  yards, down  the  shore,  where  there  are 

ledges  of  grey   clay-slate,  with    dai'k-grey,  fine-grained   diorite.    This 

• 

•  Report  1871.  t  Report  1876. 

{  ^Ibeecinge  In  the  report  are  nuigiietic.    Variatlpn  20?  W-..        <.    . 


324  QtohoatiAL  8URVST  or  oanaha. 

gi*oup  of  strata  is  again  exposed  in  the  middle  of  the  peniosuU  beMi 
Oak  Bay  and  Waweig  Inlet,  on  ea^h  side  of  the  road  from  St  Andif* 
to  St.  Stephen,  the  beds  hoi-e  dipping  S.  30*^  B.,  <  70®,  and  hdd^ 
species  of  Nuculitis^  Orthis,  Ekynchonelkiy  ete.,  and  also  on  the  rotdfi* 
St.  George  to  St.  Stephen,  about  a  mile  from  the  hoad  of  Oak  Bty,!! 
the  same  dip.    There  are  two  other  outcrops  of  clay-slate,  soft,  and  i 
grey  colour,  to  the  north-east  of    these— one  at  a  small  mill  on  tl 
Waweig  (at  a  point  where  the  stream  is  crossed  by  the  "  Board  M* 
to   Dumbarton    Hidge),   the  other,   on  the  St.   Andrews  and  QMhi 
Eailway,  one  and  a-half  miles  north-east  of  the   last  named  loaBt 
These  several  outcrops  show  the  direction  in  which  the  band  of  U||l 
Silurian  clay-slates,  visible  on  the  shores  of  Oak  Bay,  runs  in  itu  ixttnii 
inland,  and  it  will  be  observed  that  it  is  parallel  to  the  range  ofhSki 
pre-Silurian  rocks  described  on  a  preceding  page. 
Upper  siioriftn         The  next  group  of  Upper  Silurian  strata  is  not  visible  at  Oak  If 

south  of  the  slates,  where,  as  already  intimated,  the  rocks  by  whick 
latter  are  overlain  are  concealed  by  surface  deposit.  Around  the 
of  Waweig  Inlet,  however,  and  further  east,  there  are  ample 
of  the  overlying  group,  which  consists  chiefly  of  sandstones, 
were  first  observed  on  the  line  of  the  St.  Andrews  and  Quebec  KiiiH 
between  the  fifteenth  and  sixteenth  mile  posts  (from  St.  Andrews) 
for  a  width  of  half-a-mile  they  are  exposed  in  cuttings,  with  an  iwiV 
dip  to  the  south  wait!  of  30°.  Many  of  the  beds  in  the  cuttings  at  til 
place  are  covered  with  scales  of  grey  mica,  and  all  are  feldspatliie at 
characterised  by  a  purplish  tinge,  like  the  beds  of  the  same  gxwv'* 
Queen's  County,  Ledges  of  this  rock  are  visible  neai*  and  at  the 
of  Waweig  Eiver,  on  the  west  side  of  which  they  border  a  hill  of  aj«* 
lying  to  the  north  of  a  rojul  which  crosses  Oak  Bay  Peninsula  it 
point.  The  sandstones  on  this  road,  which  are  very  fine-gi*ained, 
and  dark  coloured,  were  found  to  contain  shells  of  the  genera  OrtiM 
Jihyncfionella. 

For  nearly  half-a-mile  south-west  of  the  mouth  of  Waweig  Biver, 
beds  conceal  the  Silurian  measures.    But  from  the  point  at  which  the 
emerge   from  beneath  the  clay,  to  the  lower  bridge  over  Waweig 
there  is  a  continuous,  though  not  veiy  clear  section  of  the 
of  which  the  lowest  beds  dip   south-west,  the  middle   south,  and 
upper  (southernmost)  south-east;  while  the  average  inclination  of 
strata  is  40® — thus  giving  a  thicknetss  of  1,500  feet  to  the  sandbtODce 
included  diorites  ex|)Osed  along  the  shore. 
3elow  the  bridge  a  narrow  cove,  boixiered  by  clay  beds,  iutennpk) 
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continuity  of  the  exposures;  but  on  its  southeim  side,  nearly  on  the  line  of  upper  sunrian 

ii  ^  J  petro-riUdousJ 

'  strike  of  the  highest  ledges  above  named,  sandstones  reappear  on  the  shore,  rockt. 
^  They  are  lilac-grey  in  colour,  hard,  fine-gi*ained  and  highly  feldspathic, 
^'  having  ripple  marks  on  some  of  the  layers,  and  dipping  south-east  at  an 
•  angle  of  45°.  Only  about  sixty  feet  in  thickness  of  beds  are  exposed, 
y  ^and  these  are  conformably  overlain  by  a  mass  of  grey  petro-silicious 
•'  i^k,  which,  with  the  included  diorite  beds,  is  600  feet  thick,  and  extends 
3  along  the  shore  for  four  hundred  yards,  with  a  southerly  dip  of  30°. 
t  This  rock  is  of  a  grey  colour,  and  is  divided  by  numerous  colour-bands 
i  of  dark-grey,  which  exhibit  the  bedding.  In  one  of  these  bands  a  layer 
c  of  shells  was  observed,  chiefly  of  a  species  of  Cfhonetes  resembling  C. 
i     Nova  Scotica. 

i'-  These  silicious  beds  terminate  at  the  foot  of  a  high  hill  of  dark-grey, 
\i  fine-grained  diorite,  which  crosses  the  Oak  Bay  Peninsula  from  shore  to 
shore.  On  the  Oak  Bay  side  of  the  peninsula,  similar  petro-silicious 
M  Strata  may  be  seen  on  the  northern  slope  of  the  diorite  hill ;  here  they 
t  have  a  width  of  600  feet,  and  pass  out  of  view  beneath  gravel  and  clay 
ij    beds  on  the  shore  of  Oak  Bay. 

\i  Passing  to  the  northward,  acix)ss  these  post-pliocene  beds,  one  comes  ow»t«M>i*. 
s»  to  the  outcrops  of  the  clay-slates  referred  to  above  as  occuning  on  the 
«i  eastern  shore  of  Oak  Bay. '  The  fault,  previously  alluded  to;  which 
tt  intersects  the  measures  at  this  place,  is  one  of  great  importance,  or  at 
I  least,  is  connected  with  one  of  the  most  important  of  the  cross-fractures 
iff  which  affect  the  strata  in  the  southern  hills  of  New  Brunswick,  since  it 
4,  cats  directly  through  these  old  ridges  of  metamorphic  and  crystalline 
^i  rock  from  the  centi*e  of  the  parish  of  St.  David  to  Quoddy  Head,  in 
>  Maine,  a  distance  of  thirty  miles.  The  direction  of  this  great  break  is 
I  8.  6°  E.,  and  in  its  coarse  lies  that  branching  portion  of  the  Saint  Croix 
iii,  Inlet  from  which  the  river  derives  its  name.  It  extends  on  the  one  hand 
i;:  through  Oak  Bay,  and  on  the  other,  along  the  "  Quoddy  River," — a  name 
\.  given  to  the  deep  salt-water  channel,  forming  the  passage  between  the 
West  Isles  in  the  Bay  of  Fundy  and  the  United  States  coast. 

The  pressui'e  on  this  line  of  fractui*e  has  been  from  the  eastwai*d,  the 
down-throws  being  on  the  western  side:  thus,  along  the  Quoddy  River, 
the  slates  and  felsites  of  Campobello  and  Deer  Islands  are  ridged  up  in 
gharp  folds  against  the  Upper  Silurian  sandstones,  etc.,  of  Moose  Island, 
(Bastport;.  Along  the  Saint  Croix  River  the  Upper  Silurian  sand- 
stones and  the  Perry  sandstones*  of  the  St.   Andi'ews  peninsula  are 

*  Report  of  Program  1870-71,  p.  200, 
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opposed  to  a  mass  of  granite,  of  post-DevoDian  age,  on  the  oppoBite 
shore,  and  on  Oak  Bay  a  similar  attitude  may  he  observed  in  the 
different  parts  of  the  Upper  Silurian  series  itself. 

It  was  ohsei'ved  that  at  the  southern  end  of  this  fault,  on  its  eastern 
side,  the  strike  of  the  slates,  etc.,  in  Deer  Island  and  Campobello  leads 
round  to  the  southward  in  approaching  it,  and  the  measures  are  Dearly 
vertical,  but  that  the  adjacent  strata  on  the  opposite  side  of  the  fault,  io 
Moose  Island,  lie  at  low  angles,  and  fossils  occur.  Similar  conditioDs 
prevail  at  the  northern  end  of  the  fault ;  but  here  they  are  reversed, 
the  cm'ving  strikes  which  approach  the  fault  being  on  the  west  side,  and 
the  disturbed  fossiliferous  measures  showing  along  the  eastern  side  in 
Oak  Bay  Peninsula. 

B«iwtitioDof  the  A  cai'cful  examination  of  the  shores  of  Oak  Bay,  at  one  point  on  tke 
line  of  this  fault— namely,  to  near  the  Kitchen  Middens  at  Simpson's 
Beach,  reveals  the  pi*esence,  below  tide-mark,  of  the  lilao  sandstones; 
though  the  ledges  at  high-water  mark  are  composed  of  clay-slates. 
These  sandstones  extend  for  nearly  a  mile  northward  along  the  shora,. 
both  above  and  below  high-water  mark,  their  continuity  bein^  bix>k6n 
only  for  a  short  distance  by  a  point  of  conglomerate  rock,  which  is 
unconformable  to  the  sandstones.  Along  this  shore,  the  lilac  sandstones 
have  an  average  dip  of  50°  ;  being  40°  at  the  more  southerly  exposures, 
and  ti-om  60°  to  65°  at  the  conglomemte  outlier.  The  trend  of  the  ooasi 
in  this  paii;  of  Oak  Bay  is  nearly  at  right  angles  to  the  dip,  and  a  great 
width  of  sandstone  bods  is  exposed  here. 

Beyond  the  conglomerate  outlier,  the  sandstones,  which  are  probably 
overturned,  graduate  into  beds  which,  though  still  retaining  the  purple 
tint  and  other  characteristics  of  this  part  of  the  Silurian  series,  are 
dark-coloured  and  rusty-woathering,  without  lustre,  and  marked  by 
numei'ous  little  dark  specks,  like  many  of  the  coarse  beds  among  the 
"  argillites  '*  north  of  Oak  Bay. 

Petro^uicioiu  Those  rusty-weathcring  beds,  which  apparently  underlie  the  sandstones, 

are  followed  by  flinty  slates  of  the  same  kind  as  those  seen  on  the  shore 
of  Waweig  Inlet  below  the  lower  bridge.  They  are  well  exposed  in  a 
cliff  extending  nearly  to  the  head  of  Oak  Bay.  The  most  southerly  beds, 
which  are  supposed  to  be  the  lowest,  dip  S.  E.  <  50°.  At  a  point  230 
yaids  up  the  shore  from  where  the  first  ledges  appear,  there  is  an 
anticlinal  fold,  and  180  yards  further  on,  the  corresponding  synclinal, 
beyond  which  the  dip  rises  gradually,  until  at  the  last  exposures  it  is 
E.  S.  E.,  <  60°.  Dark  layers  are  more  numerous  here  than  in  the  pefaro- 
silicious  beds  exposed  in  Waweig  Inlet.     They  ai'C,  usually,  one  or  two 
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inches  thick  and  rarely  exceed  six  inches,  but  are  accompanied  by  beds 
of  black  clay-slate — some  of  which  are  as  much  as  two  or  three  feet 
thick — ^and  by  beds  of  grey  felsite,  fi'om  ten  to  twenty  feet  thick.  The 
clay-slate  bands  become  more  numerous  at  the  last  exposure,  where  the 
rock  is  chiefly  black  clay-slates.  No  diorites  were  observed  in  this  band 
of  peti*o-silicious  vocks.  The  foldings  which  they  have  undergone  make 
the  estimate  of  their  thickness  uncertain. 

The  stnicture  of  the  Upper  Silurian  strata  in  this  area  seems  to  be 
anticlinal,  the  axis  running  through  the  slates  which  are  brought  up 
between  Oak  Bay  and  the  Fredericton  Boad.  On  each  side  of  the  slates 
lies  a  belt  of  sandstones,  and  outside  the  sandstones  petro-silicious  strata, 
with  low  dips  in  the  southern  band,  and  several  crowded  folds  in  the 
northern. 

I  next  examined  the  neighbouring,  but  much  larger  tract,  occupied  by  Darkwguut«t 
slates  and  sandstones,  which  in  the  Eeport  ISTO-Tl  were  called  "  dark 
argillites  "  (page  191).  A  visit  was  first  made,  in  company  with  Professor 
L.  W.  Bailey,  to  the  exposures  along  the  shores  of  the  Saint  Croix  River, 
between  "  The  Ledge"  and  Saint  Stephen.  Here  there  is  a  succession  of 
strata  similar  to  that  at  Oak  Bay,  but  showing  evidence  of  greater 
metamorphism.  The  sandstones  along  this  part  of  the  river  have  the 
same  lilac  tint  as  at  Oak  Bay,  but  are  more  micaceous ;  and  they  are 
traversed  by  veins  of  quartz,  etc.  To  the  north  of  them,  as  on  Oak  Bay, 
there  is  a  band  of  coarse,  rusty-weathering  rock,  which  becomes  more 
schistose  near  St.  Stephen,  and  resembles  gneiss.  The  rust,  due  to  the 
oxydation  of  pyrites,  is  so  abundant  as  to  give  rise  to  deposits  of  bog- 
iron  ore.  The  beds,  which  correspond  in  appearance  to  the  lower  part 
of  the  Upper  Silurian  succession,  may  be  seen  about  the  mouth  of 
Dennis  Stream,  and  are  largely  made  up  of  black  clay-slates,  grey,  flinty 
slates  and  carbonaceous  slates. 

At  Saint  Stephen,  and  for  some  distance  above,  pre-Silui*ian  gneiss  and  micm6ous 
calcai*eous  and  magnesian  schists  border  the  Saint  Croix,  but  at  Spragg's  Bpna^»  FUin 
Falls,  above  the  gneissic  belt,  and  about  five  miles  west  from  St.  Stephen, 
another  band  of  sandstones  crosses  the  river.  They  rosemble  in  appear- 
ance those  which  cross  below  Calais  neai-  "The  Ledge,"  and  are  also 
quite  micaceous,  and  they  are  underlain  to  the  northward  by  similar 
black  and  dark-grey  clay-slates.  In  the  latter,  and  in  slaty  layers  of  the 
sandstone,  there  is  an  abundance  of  small  imperfectly  formed  and  earthy 
crystals  of  andalusito.  Between  the  mouth  of  Waweig  Inlet  and  the 
point  on  the  St.  Croix  where  the  Devonian  slates  occupy  the  banks  of  the 
stream,  there  are  three  main  bands  of  sandstones  which  cross  the  river ; 
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all  dipping  southwardly,  and  accompanied  by  slates  having  a  similar 
inclination.  The  prevalence  of  southerly  dips  in  similar  rocks  is  equally 
marked  in  the  vicinity  of  Moore's  Lake,  on  Dennis  Stream,  about  six 
miles  north  of  St.  Stephen  and  ten  miles  north-west  of  the  falls  above 
named.  On  both  sides  of  the  lake  are  found  at  short  inteiwals  repetitions 
of  the  sandstone  beds,  and  the  associated  i*usty,  gneissic  layers,  all 
dipping  at  high  angles  to  the  southward,  and  cut  through  by  dykes  and 
masses  of  feldspathic  granite.  Near  here  the  metamorphism  of  the 
"darkargillites"  is  more  strongly  mai'ked  than  elsewhere,  and  though 
the  slates  abound  with  crystals  of  mica  and  andalusite,  the  perfectly 
regular  eolour-bands  enable  one  to  recognise  without  difficulty  in  some 
places  the  fine-grained  slates  of  Division  2  of  the  Upper  Silurian  series. 

The  micaceous  condition  of  these  slates  is  most  marked  in  the  vicinity 
of  red  granite,  to  the  intrusion  of  which  the  alteration  of  the  slate  seems 
due.  These  granites  are  highly  feldspathic,  have  usually  but  little 
mica,  and  are  in  some  places  coarsely  porphyritic,  lijce  those  of  the 
Nerepis  Hills  in  the  eastern  part  of  Charlotte  County.  Around  the 
projecting  masses  of  granite  great  quantities  of  mica,  and  abundance  of 
staurotide  and  andalusite  crystals  have  been  formed  in  the  slates.  This 
formation  of  crystalline  minerals  has  taken  place  chiefly  along  a  line  of 
granitic  domes  and  ridges,  which  protrude  through  the  slates  at  various 
points  between  the  sources  of  the  Monnaes  Stream,  in  the  parish  of  St 
Stephen,  and  the  South  Branch  Oromocto  Lake,  in  the  parish  of  Claren- 
don. At  the  Moannes  Stream,  in  the  north  part  of  St.  Stephen,  the 
granite  breaks  through  syenitic  gneiss,  and  it  appoai*s  more  conspicuously 
at  Moore's  Lake  and  Gallup  Lake,  in  St.  David ;  further  east  it  comes 
into  view  on  Sorrel  Ridge  and  Clarence  Eidge,  in  Dumbarton ;  then  at 
Piskahegan  Falls  and  Mount  Pleasant,  in  St,  George,  and  finally  at  Coal 
Brook,  in  Clarendon,  on  the  South  Branch  Oromocto  River. 

At  Moore's  Lake,  the  ciystalline  minerals  are  abundant  in  the  schists 
along  the  south  side  of  a  large  granitic  dyke  on  the  west  side  of  the  lake, 
but  in  the  narix)w  belt  of  slates  intei'vening  between  this  dyke  and  a 
ridge  of  dirorite,  they  are  scarce.  At  Dumbarton  Ridge,  which  is  on  the 
line  of  granitic  outcrops  descnbed  above,  thongh  no  granite  was  found 
in  situ,  the  slates  are  crystalline,  and  abound  with  mica,  staurotide  and 
andalusite,  and  at  an  intermediate  point  between  this  ridge  and  Moore's 
Lake,  (near  Gallup  Lake),  whei*e  the  granite  appears,  small  red  garnets 
are  added  to  the  other  minerals  of  the  mica-slates.  A  still  greater 
vaiiety  of  minerals  were  observed  in  the  "  dark  argillites "  which 
appear  in  the  hill  south  of  Gaspei*eau  Station,  in  the  extreme  north-east 
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comer  of  Charlotte  County.  The  schistose  rock  in  this  hill  is  traversed  Minerals  at 
in  places  by  a  network  of  granite  veins,  of  which  rock  an  extensive  area  staUon. 
lies  to  the  south  of  the  hill,  and  contains  crystals  of  actinolite,  garnet, 
chlorite,  epidote,  quartz,  magnetic  iron  and  various  foims  of  pyrites.  Mica 
is  also  present  in  di*usy  cavities,  or  veins,  and  molybdenite  occurs  in  quartz 
veins  in  the  granite  near  this  station,  and  has  been  mot  with  in  loose  pieces 
near  Moore's  Lake.  Andalusite,  in  small  imperfect  crystals,  is  quite 
abundant  in  many  beds  of  the  slates  in  the  space  between  Moore's  Lake 
and  the  town  of  St.  Stephen.  These  ciystals  are  clear  and  unmistakable 
in  the  slates  about  the  lake,  but  in  those  nearer  the  town  are  imperfectly 
developed,  becoming:  in  the  more  southerly  outci'ops  of  slate,  mere  bluish- 
black  specks  in  the  matrix.  The  largest  crystals  of  this  mineral 
observed  were  in  the  quartz  veins  in  the  slates  east  and  north-east  of 
Moore's  Lake,  where  they  are  to  be  found  several  inches  in  length  and 
half-an-inch  in  diameter. 

Associated  with  the  hard  sandstones  of  this  series  there  are  beds  of  Graphite  at 
graphitic  slate.  Such  beds  are  common  in  the  south  part  of  St.  Stephen,  station, 
the  north  part  of  St.  Patrick,  and  near  Dumbarton  station,  on  the  St. 
Andrew's  and  Quebec  Bailway ;  but  it  is  only  at  the  latter  locality  that 
they  appear  sufficiently  rich  in  graphite  to  give  any  promise  of  being 
valuable,  economically.  In  the  black  slates  which  outcrop  on  the  hill 
south  of  this  station  there  ai*e  pockets  of  graphite  sufficiently  pure  to  be 
available  for  lubricating  purposes,  or  for  stove  polish. 

The  steely  lusti'e  and  dark  lavender-grey  colour,  so  prevalent  in  some 
clay  slates  and  mica  slates  of  the  two  parishes  above-named,  and  those 
of  St.  David  and  Dumbarton,  appeal's  to  be  partly  due  to  the  presence  of 
this  mineral,  with  mica,  and  numerous  small  crystals  of  andalusite. 

In  the  diorite  rock  of  the  ridge  north  of  Mooi'e's  Lake  there  are 
intersecting  quartz  veins  abounding  with  magnetic  and  common  pyrites, 
and  containing  also  arsenical  pyrites  and  small  quantities  of  the 
sulphuret  of  copper  and  zinc.  Captain  Porter,  of  St.  Stephen,  has  made  pyritow  owt ii 
seveml  openings  in  these  beds,  and  in  the  couree  of  his  operations  has  •<**«>ute-tohitt 
exposed  masses  of  actinolite-schist  lying  in  horizontal  beds.  This  rock 
lies  along  the  south-eastern  base  of  the  diorite  hill  north-west  of 
Moore's  mills,  and  is  composed  chiefly  of  calcspar  and  radiated  actinolite, 
with  a  large  admixture  of  iron  pyrites.  The  actinolite  beds  appear  again 
on  the  road  from  Moore's  mills  to  Tower  Hill,  and  other  outcrops  may  be 
seen  further  enst  on  Dumbarton  Sidge  near  the  road  to  Eolllng  Dam  sta- 
tion, on  the  St.  Andrew's  and  Quebec  Eailway.  Besides  the  beds  of  this 
rock  which  have  been  opened  up  byCapt.  Porter  on  the  diorite  hill,  there 
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are  other  similar  beds  close  to  Moore's  Lake,  which  cross  the  road  to 
Tower  Hill.  These  may  be  seen  to  dip  at  a  high  angle  beneath  an 
abrupt  hill  of  lilac  quartzite.  From  it8  association  here,  and  at  other 
points  with  the  lilac  sandstones,  it  is  evident  that  the  actinolite-rock  is 
closely  connected  with  these  beds,  and  is  a  part  of  the  inisty-weathering 
band  of  schistose  argillites,  so  frequently  seen  in  the  parishes  of  St 
Stephen  and  St.  David,  which  is  the  source  of  the  bog-iron  ores  of 
this  district.  Owing  to  the  abundance  of  pyrites  in  some  portions  of 
this  rock,  it  may,  at  a  fliture  day,  become  available  as  a  source  of 
sulphur  and  sulpuric  acid. 
3«SumoI  Over  much  of  this  district  there  is,  in  connection  with  the  rusty- 
anffiiurian  weathering  beds  and  the  lilac  sandstones,  a  grey  feldspathic  conglomerate, 
holding  fragments  of  grey  felsite,  white  quai-tz,  and  black  clay-slate, 
and  a  few  of  grey  sandstone ;  the  pebbles  usually  vary  from  the  size  of 
a  pea  downwaid,  but  a  few  are  as  lai'ge  as  a  pigeon's  egg.  The  felsite 
fragments  are  not  distinguishable  from  that  of  the  beds  seen  in  the 
main  band  of  pre-Silurian  rocks  in  the  parish  of  St  Patrick ;  it  is  in  the 
beds  of  conglomerate  nearest  the  hills  of  pre-Silurian  rocks  that  the 
felsite  fragments  are  largest  and  most  numerous.  This  conglomerate 
was  obeei'ved  in  the  paiishes  of  St.  Patrick,  Dumbarton  and  St.  David, 
dgnlniteon**  ^^^  ^^®  purpose  of  examining  other  contacts  of  granite  with  the  slates 
of  this  series  I  visited  a  district  at  the  mouth  of  the  Piskahegan  River, 
a  branch  of  the  Magaguadavic. 

In  ascending  the  Piskahegan  from  its  mouth  to  Treat's  Falls,  where 
the  road  to  Piskahegan  settlement  ci^osses  it,  slates  of  this  series  were 
seen,  portions  of  which  appeal*  to  be  repeated  by  faults  and  dislocations 
connected  with  intnided  masses  of  red  granite.  Some  of  the  slates  in  the 
gorge  near  the  mouth  of  this  stream  are  quite  micaceous;  the  mica  being 
present  in  the  form  of  small  silvery  flakes  irregularly  set  in  the  matrix — 
some  parallel  to  the  lines  of  bedding  and  others  not  so.  The  beds  dip 
north-north-west  <  50°.  At  the  Lower  Fall,  there  is  on  the  right  bank 
of  the  river  a  small  outcrop  of  pale-red  porphyritic  granite.  At  its 
contact  with  the  slates,  this  rock  contains  angular  fragments  of  slate, 
which  in  thp  vicinity  of  the  granite  is  highly  micaceous,  seamed  with 
quai'tz  veins,  and  sharply  folded.  At  the  second  fall,  the  strata  are  dark- 
grey  slaty  sandstones,  lilac-grey  in  the  more  silicious  beds.  Further  up 
the  stream,  (within  three-fourths  of  a  mile  of  the  bridge  at  Treat's  Fall), 
coarse  pale-red  porphyritic  granite  appears.  It  forms  much  of  the 
southern  slope  of  a  high  hill  on  the  west  side  of  the  stream,  extending  in 
that  direction  to  the  Magaguadavic  River.    The  northern  side  of  the  hill 
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IS  covered  firom  base  to  Bommit  with  the  sandstones  which  constitute  the 
upper  part  of  this  series,  and  which,  at  the  top  of  the  hill  near  the  granite, 
are  very  hard  and  fine-grained,  passing  into  luicaceoos  quartzite.  Alter- 
nating with  the  qnartzite  are  beds  of  a  slaty  gneiss,  in  which  search  has 
been  made  for  gold,  bat  so  far  as  I  could  learn,  without  success. 

In  order  to  complete  our  knowledge  of  the  distribution  of  the  clay- 
slates  in  the  western  part  of  Charlotte  County,  a  traverse  was  made  on  s^cw>ix» 
the  St  Croix  Biver  between  the  Eanous  River,  in  St.  James  Parish,  and 
Yancebom,  Maine,  on  the  £.  k  X.  A.  Railway ;  and  it  was  thus  discovered 
that  the  dark-grey  schistose  strata  which  cross  this  nver  at  and  below 
Yancebom,  are  folded,  and  sweep  back  again  across  the  stream  into  Now 
Brunswick  at  Little  Falls.  They  cover  a  small  area  in  Charlotte  County 
on  the  Canadian  side  of  the  river,  extending  down  as  jfkr  as  Rolf's  Brook 
and  the  Little  Simsquich.  The  first  indications  of  this  flexure  were 
observed  ou  the  St.  Criox  River  at  Little  Falls,  where  the  stream  breaks 
over  grey,  brown-weathering  sandstones  of  the  Devonian  series.  These 
beds  are  sparingly  marked  with  carbonized  fragments  of  plants.  At  '*  Pork 
Rips  "  (or  Rapids),  a  few  hundred  y^rds  below  the  falls,  there  is  a  marked 
band  of  grey  feldspathic  sandstone,  having  a  high  south-easterly  dip. 
This  rock  cannot  be  distinguished  fVom  that  which  at  many  points  fUrther 
eastward  may  be  obsei*ved  at  the  summit  of  the  Upper  Silurian  sand- 
stones. Fm-ther  down  the  river,  at  Cedar  Island  Rips,  there  are  dark- 
gre}'  chloritic  argillites,  also  with  a  high  south-westerly  dip.  From  the 
mouth  of  the  Big  Simsquich  as  far  south  as  Rocky  Rips,  beds  resembling 
those  of  the  main  body  of  Upper  Silurian  slates  ai*e  visible.  At  the 
latter  point,  where  the  beds  consist  of  dark-grey,  slaty  mica-schists, 
ciTimpled  and  twisted,  and  having  smooth  shining  sui*faces,  tlie  dip, 
which  a  mile  above  Rocky  Rips  is  N.N.W,,  <  70°,  is  much  lower,  and 
the  folds  of  the  strata  have  prevailing,  though  moderate,  dips  to  the  north. 
A  mile  below  Rocky  Rips,  Devonian  argillites  again  come  upon  the  river, 
crossing  it  at  Rolfs  Bix>ok,  where  the  strata  are  vertical  and  the  stiike  S. 
75°  W.  The  Upper  Silurian  rocks  of  this  ti*act  ai'c  more  chloritic  and 
micaceous  than  the  generality  of  the  slates  of  this  age  in  the  larger  area 
to  the  eastward. 

The  high  dip  and  repeated  recurrence  of  the  micaceous  sandstones  in  ^SSutlMJer 
the  parishes  of  St.  David,  St.  Patrick,  St.  Stephen  and  Dunbarton,  show  HlrtSIII?" 
great  disturbance  in  this  series  of  rocks.     Speaking  in  general  terms,  it 
may  be  asserted  that  an  anticlinal  fold  passes  through  CranbeiTy  Lake, 
in  the  sonth  part  of  St.  James,  and  extending  thence  through  the  low 
land  on  the  noi-th- west  branch  of  the  Digdeguash,  cresses  the  Digdeguash 
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River  at  Jones  Brook,  in  Dambarton,  and  tarns  down  along  the  valley 
of  that  river.  Another  tract,  in  which  the  soft  slates  in  the  lower  part 
of  the  series  appear  conspicuously,  extends  upwards  from  the  head  of 
Oak  Bay  into  the  low  lands  drained  by  the  branches  of  the  Waweig  River, 
thence  it  goes  eastwaitl,  crossing  the  Digdeguash  River  below  the  Rolling 
Dam.  Another  anticlinal  passes  through  the  lowland  south  of  Pleasant 
Ridge,  drained  by  a  number  of  small  streams  which  flow  to  the  Magagoa- 
davic  River,  and  crosses  that  river  at  the  mouth  of  the  Piskah^an. 

Between  these  depressed  tracts,  in  the  country  west  of  the  Digdeguash 
River,  there  is  a  tract  of  ridgy  land,  covered  with  boulder  clay,  producing 
a  fertile  soil,  on  which  are  located  some  of  the  best  settlementa  in  this 
part  of  the  country.  Over  a  great  part  of  this  tract,  the  ledges  which 
most  frequently  appear  are  micaceous  sandstones  and  the  rusty-weather- 
ing schistose  beds  which  accompany  them.  In  the  more  elevated  part 
of  it  the  strata  do  not  lie  in  simple  synclinal  folds,  but  consist  chiefly 
of  a  succession  of  monoclinal  strata  and  iiTegulai*  folds,  with  the  layers 
dipping  mostly  southward  at  high  angles.  In  the  ridges  on  the  eastern 
side  of  the  Digdeguash  River,  the  dips  are  revei-sed,  the  slope  of  the  beds 
being  northward,  toward  the  belt  of  Devonian  slates  and  sandstones 
along  the  southern  magin  of  the  central  Carboniferous  ai'ea  of  New 
Brunswick  ;  and  this  arrangement  of  the  monoclinal  folds— except 
where  the  strata  are  overturned — prevails  to  and  beyond  the  north-east 
comer  of  Chai*lotte  CJounty. 
imAom.  By  comparing  the  succession  of  members  in  the  known  Upper  Silurian 

tracts  with  those  of  the  "  dark  argillite"  series,  it  will  be  seen  that  there 
is  a  great  resemblance  between  them,  thus  : — 

Div.  1  and  2  coiTespond  respectively  in  both  series. 

Div.  3,  a  and  6,  of  dark  argillites,  are  equivalent  to  Div.  3  Upper 
Silurian. 

Div.  3  c,  of  dark  argillites.  is  equivalent  to  the  peti'o-silicious  bed  of 
Oak  Bay. 

The  metamorphism  of  these  slates  over  considerable  areas,  and  the 
absence  of  fossils,  has  been  looked  upon  as  an  objection  to  regarding 
them  as  Upper  Silurian  ;  but  in  all  cases  where  the  slates  have  been 
examined  the  changed  condition  may  have  resulted  from  the  proximity 
of  granitic  masses,  similar  to  those  which  made  their  appearance  further 
eastward  at  the  close  of  the  Devonian  age. 

As  a  result  of  the  examination  made  in  the  western  part  of  Charlotte 
County  in  the  summer  of  1872,  and  subsequently,  I  may  state  that  I  have 
been  led  to  the  conclusion  that  these  slates  are  of  Upper  Siloi'lan  age. 
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Devonian    FcrmatUm, —  The  visit    made  to  the    north-west   part  of 
Charlotte  County,  for  the  purpose  of  determining  the  age  of  the  "  dark 
argillites/'  enable  me  to  add  something  to  the  information  given  in  the 
report  of  IStl,  relative  to  the  "  pale  argillites,"  or  Devonian  slates  of  the  PaiewKiii 
same  region. 

In  ti'acing  this  formation  north-westward  beyond  the  limits  of  Chai'lotte 
County,  it  was  discovered  that  the  band  of  these  rocks  which  intervenes 
between  the  "dark  argillites,"  or  Upper  Silurian  slates,  and  the  Lower 
Carboniferous  formation,  was  part  of  a  synclinal  mass  of  sediment,  of 
which  the  reveraed,  or  southwardly  dipping  beds,  are  to  be  found 
beneath  the  central  Carboniferous  area  of  New  Brunswick,  and  to  the 
north  of  it.  On  the  Piskahegan  Eiver,  on  the  south  side  of  the  centi*al 
Cai'boniferous  areas,  the  beds  of  this  series  have  lower  dips  than  have 
been  observed  in  it  any  where  else.  Half-a-mile  above  the  Upper  g,po,a^ 
Silurian  quartzites  of  the  dark  ai*gillite  band  mentioned  in  the  preceding  ^^^'^ 
part  of  this  i*eport  as  occurring  at  Treat's  Falls,  there  ai*e  beds  of 
greenish-grey  clay-slate,  alternating  with  thinner  beds  of  a  purplish- 
black  colour ;  the  dip  is  northward  and  varies  from  20°  to  40°.  At 
another  rapid,  about  a  mile  above,  there  are  apple-green,  green-weather- 
ing slates,  without  mica  films,  and  having  dips  to  the  northward,  which 
vaiy  from  30°  to  45°.  For  eight  miles  above  this  point  the  Piskahegan 
runs  thi*ough  low  swampy  land,  but  from  the  exposm*es  along  the  road 
thi'ough  the  Piskahegan  settlement  to  Brown  Eidge,  it  is  evident  that  the 
depressed  tract  through  which  the  river  flows  is  underlain  by  the  slates 
and  sandstones  of  the  Devonian  formation. 

Another  tract  of  pale-grey  sandstones  of  the  same  age,  was  observed 
on  the  north  side  of  the  band  of  Lower  Carboniferous  rocks  which  crosses 
York  County  from  the  escarpement  west  of  Oi-omocto  Lake,  and  passes 
to  the  northward  of  Toby  Guzzle  station  on  the  St.  Andrew's  and  Quebec 
Bailway,  to  Trout  Creek  on  the  St.  Croix.  Only  loose  fragments  of  the 
Devonian  slates  are  visible  along  the  railway,  but  several  miles  eastwaixi 
of  it,  they  rise  into  a  low  rounded  elevation,  called  Christy  Eidge.  This  ohrbty  a 
elevation  is  parallel  to  the  ridge  of  inti'usive  granite  on  the  south  side  of 
Magaguadavic  Lake,  and  about  two  miles  to  the  south  of  it  On  the  east 
side  of  the  Magaguadavic  Eiver,  in  a  line  with  the  strike  of  these  mica- 
ceous sandstones  in  Christy  Eidge,  the  country  is  covered  by  the  Lower 
Carboniferous  rocks,  which  sweep  around  the  western  end  of  the  centi*al 
Carboniferous  area,  and  the  sandstones  consequently  ai*e  concealed. 

A  narrow  belt  of  rocks,  unconformable  to  the  Upper  Silurian  formation 
in  St.  David,  extends  in  a  carved  line  fi-om  the  St.  Croix  Eiver,  between 
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oQgioiiiente.  the  "  Ledge"  and  the  town  of  St.  Stephen,  across*  Oak  Bay  to  its  head, 
and  onward  into  the  flat  wooded  district  east  of  the  Tower  Hill  Road. 
It  is  the  conglomerate  alluded  to  in  the  Report  of  1871,  p.  164,  and  was 
probably  fbimed  before  the  close  of  the  Devonian  age,  as  it  exhibits 
evidence  of  metamorphism  similar  to  that  of  the  Upper  Silurian  series. 
It  has  a  grey  calcareous  sandy  paste,  and  the  pebbles  consist  almost 
entirely  of  fragments  derived  from  the  Upper  Silurian  and  pre-Silnrian 
hills  near  by.  On  the  St.  Croix  River,  whei*e  these  hills  are  chiefly 
-gneissic,  the  most  numerous  fragments  are  of  fine-grained  grey  gneiss, 
pieces  of  a  paler  granitic  gneiss  being  less  numerous ;  the  rock  also 
contains  many  fragments  of  a  grey  felsite,  abounding  in  glassy  grains  of 
quartz,  a  rock  which,  when  weathered,  would  be  easily  mistaken  for 
grey  sandstone.  Pieces  of  an  epidotic  rock,  with  clouded  shades  of  green 
and  purple  also  occur.  In  the  knolls  of  this  conglomerate,  at  the  head 
of  Oak  Bay,  boulders  of  dark-grey  felsite,  with  glassy  quartz  grains, 
greatly  predominate,  though  there  are  still  many  pieces  of  a  grey  granite 
with  very  little  mica,  and  also  fragments  of  grey  sandstones  and  of 
quartz.    Chips  of  haixi  black  slate  are  frequent  in  the  finer  beds. 

U. 

The  Geology  of  the  South-East  Pakt  op  Charlotte  County. 

oMtaiand  ^^  your  directions  I  occupied   myself  during  a  part  of  the   past 

Jnsium  seriet.  gummer  in  examining  the  south-eastern  part  of  Chai-lotte  County,  with 
the  purpose  of  completing  the  survey  of  some  tracts  not  fully  examined 
in  1869 ;  and  of  ascertaining  the  age  of  certain  groups  of  sti*ata  in  that 
quarter^  which,  on  account  of  the  prevalence  of  crystalline  rocks  among 
them,  had  been  placed  next  the  Coldbrook  or  Huronian  formation  in  the 
report  of  1870-71.  These  series  of  strata  were  described  under  the  local 
names  of  "  Coastal"  and  "  Kingston." 
oMtei  rocks  Coostal  Rocks, — Laurmtiati  (?)— The    fii*st    of  these,  namely,   the 

Miren^  "  Coustal"  group,  is  chai-acterized  by  the  prevalence  of  gneissic  and  schis- 
tose feldspathic  strata  in  the  lower  pai't,  and  by  quartzites,  argillites,  dolo- 
mites and  limestones  in  the  upper,  and  was  found  to  be  closely  related  to 
the  Laurentian  gneiss.  The  succession  of  strata  in  it  is  veiy  like  that 
of  the  "  Upper  Series*'  of  the  Laurentian  area  in  St.  John  County,  and 
in  the  map  accompanying  this  report  (compiled  by  Mr.  R.  W.  Ells,)  it 
has  been  coloui'cd  as  part  of  the  Laurentian  system. 

The  parishes  of  Lcpreau  and  Pennfield  are  traversed  by  a  considerable 
belt  of  Laurentian  rocks,  which  shows  itself  at  the  mouth  of  L*Estang 
(tidal)  Biver,  and  along  this  river  to  within  a  mile  of  its' head;  thence 
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it  extends  across  Pehnfield  in  a  north-east  direction,  and  crosses  the 
Popologan  and  the  post  road  to  St,  Andrew's,  four  miles  back  from  the 
coast:  It  also  ci'osses  the  New  River,  about  two  miles  north  of  the 
St.  Andrew's  road,  and  is  cut  off  by  intrusive  granite  at  the  Lepreau 
River. 

Several  smaller  ridges  of  these  ancient  rocks  crop  out  in  this  part  of  Brttioi  oom( 
Charlotte  County,  of  which  the  principal  is  that  which  forms  the  small 
islands  called  the  '^Wolves,'*  about  six  miles  south  of  Beaver  Harbour,  in 
the  Bay  of  Pundy.  In  its  eastward  extension  this  belt  strikes  the  coast 
of  Charlotte  County  at  or  near  Red  and  Bai*naby's  Head,  and  forms  the 
south  side  of  Lepreau  Harboui*,  beyond  which  it  passes  into  Saint  John 
County.  Of  a  third  and  more  southerly  belt,  only  the  point  of  a  ridge, 
less  than  a  mile  in  length,  and  about  two  miles  wide,  lies  in  Charlotte 
County,  and  consists  Chiefly  of  i*ocks  of  the  "Upper  Series"  of  the 
Laurentian.     It  lies  between  Lepreau  Basin  and  Dipper  Harbour.    Along  • 

the  northern  side  the  rock  is  gneissic,  but  on  approaching  the  summit  of 
the  ridge,  black  and  grey  quartzites  appear,  and  on  the  top  there  is  an 
abundance  of  dark-grey  and  pale-grey  limestones,  such  as  are  found  in 
the  Parish  of  Portland,  in  St.  John  County.  Here  there  are  excellent  umMtone. 
facilities  for  burning  lime,  as  the  ridge  is  covered  with  a  heavy  growth 
of  wood,  and  there  are  two  good  harbours  close  at  hand.  The  quantity 
of  limestone  is  inexhaustible,  and  the  quality  apparently  equal  to  that 
now  so  extensively  burned  at  the  "  Narrows'*  of  the  St.  John  River. 

The  band  of  '*  Coastal"  rocks,  in  Ponnfield  is  enclosed  between  the  ooMUirodBi 
main  belt  of  Laurentian  gneiss,  running  from  L'Etang  River  to  Lepreau 
River,  and  a  minor  ridge  of  similar  rock,  which  extends  east  from  Dead- 
man's  Harbour  to  the  head  of  Beaver  Harbour ;  and  the  most  continuous 
exposures  of  the  intervening  coastal  measures  appear  along  the  L'Etang 
River.  Eastwawl*  of  this  river,  both  the  Laurentian  gneiss  and  the 
coastal  strata  are  concealed  by  an  extensive  sheet  of  surface  deposits, 
gravel  sand  and  clay,  extending  across  Pennfiield  and  Lapreau,  the 
higher  parts  of  which  near  the  river  are  known  as  "  Pennfidld  Ridge." 
These  loose  materials  conceal  •  the  met^morphic  rocks  over  extensive 
tracts,  so  that  the'arr&tigement  of  the  measures  can  onlj^'  be  seen  along 
the  river  side.  The  first  mass  on  the  south  side  of  the  Laurentian 
gneiss,  on  this  river,  is  a  grey  (white^weathering)  felsite,  with  limpid 
grains  of  quarts;,  to  this  succeeds  a  mass  of  gi'oy,  chioritic  schist,  and 
these  are  followed .  by . quavtasites,  and  grey  slates  supporting  the  lime- 
stones of  L'Etang  Peninsula.  South  of  this  promontory  there  is  a  revei^ 
sion  of  the  measm*es  extending  to  Deadman's  Harbour,  (the  schists  occupy 
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the  neck  of  the  peninsula  between  L'Etang  and  Black's  Harbonr,)  and 
white- weathering  felsites,  with  calcareous  bands,  come  in  view  between 
Black's  and  Deadman's  Harbour,  while  on  the  shores  of  the  harbour  last 
named  protogene  Laurentian  gneiss  appears. 

Kingston  series. — This  is  the  more  recent  of  the  two  groups  of  cryBtalline 
rocks  of  uncertain  age  in  the  south  part  of  Charlotte  County,  and  crosses 
that  county  in  two  belts,  of  which  the  more  southern  exhibits  by  far 
the  heaviest  masses  of  crystalline  rocks.  The  investigation  of  the  more 
northerly  belt,  led  to  the  discoveiy  on  it  of  a  succession  of  groups  similar 
to  that  of  the  Upper  Silurian  series — Divisions  1  and  2  of  the  Kingstoo, 
being  comparable  to  Divisions  1,  2  and  3  of  the  former  series ;  and 
Divisions  3  and  4  of  the  Kingston,  possessing  lithological  characters 
similai*  to  those  of  the  Upper  Siluiian  Divisions  4  and  5.  In  this  report 
the  five  divisions  are  used  in  describing  both  the  Upper  Silurian  and  the 
Kingston  series. 

The  parallelism  between  these  two  sets  of  strata  is  apparent  in  a  section 
ft*om  MoLeodV  Mill,  in  the  valley  of  the  Magaguadavic  Biver,  throogli 
Bullock's  Hill,  to  the  La  T€te  Eoad,  on  the  south  side  of  that  river. 
In  the  slates  and  felsites  (described  at  page  127,  Beport  ISTO-Tl)  as 
exposed  for  a  width  of  a-quarter  of  a  mile  along  the  estuary  of  the 
Magaguadavic,  near  the  mill  named  above,  it  is  believed  that  Divisions 
1,  2  and  3  are  represented,  as  it  has  been  found  that  the  band  of  vesicular 
diorite  and  fissile  black  slate  is  the  equivalent  of  the  upper  part  of 
Division  3.  The  soft  black  slates,  of  which  a  nanx)w  belt  is  exposed  at 
the  opposite  (western)  end  of  this  section,  are,  perhaps,  of  an  older 
series — the  St.  John  group— fragments  of  which  are  found  in  the  con- 
glomerates of  the  Upper  Silui'ian  series  (Divisions  2  and  3),  at  many 
points  in  Chai-lotte  County.  The  Magaguadavic  River  inteirupts  the 
continuity  of  this  section  for  a  space  of  1,000  feet^  but  beyond  the  river, 
and  extending  over  Bullock's  Hill,  is  the  following  succession  of  beds  :— 

FBR.    rwm. 
Dark-grey,  compact  and  schistose  diorite,  with  some  beds  of 

grey  clay-slate 100 

Dark-grey  clay-slate 100 

Dark-grey,  chloritic  schist  and  beds  of  diorite 50 

Measures  concealed  (east  of  this  space,  on  the  strike,  are  coarse 

homblendic  diorites) 350 

Measures    concealed — in  part   a    dark-grey,    slaty,    (reddish- 
weathering  felsitc) 200 

Dark-grey  diorite 50 

These  are  beds  of  Division  4 850 
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Dark-grej,  feldspathic  breccia,   conglomerate,  and  dark-grej 

feMte.    The  conglomerate  portion  of  this  mass  abounds 

with  small  angular  fragments  of  flesh-red  felsite,  such  as 

are  found  in  a  conglomerate  at  the  base  of  the  Upper 

Silurian  Division  5,  on  the  Mascareen  shore,  four  miles  to 

the  south-west ;  there,  however,  the  paste  is  of  a  bright-red 

colour 110 

Dark-^^7,    feldspathic,  slate  conglomerate,   with  grey  slate 

pebbles  and  a  more  or  less  vesicular  paste 220 

Schistose,  grej,    flesh-red-weathering    felsite,   and    measures 

concealed 200 

Dark-grej,  schistose  diorite,  and  measures  concealed 140 

Compact^  but  somewhat  schistose,  well  laminated,  reddish-grej, 

red-weathering  felsite 220 

Dark-grej,  slaty  felsite 50 

Beddish-grej,  flesh-red-weathering  schistose  felfiite 140 

These  are  all  beds  of  Division  5 1,080 

Dark-grej,  fine-grained  diorite 200 

Coarse,  homblendic  diorite 300 

600 

These  are,  probably,  a  repetition  of  a  part  of  Division  4,  and 

extend  to  the  road  to  La  Tdte.    South  of  the  road,  8urfiu;e 

deposits  conceal  the  measures.    The  strata  in  this  section 

dip  8.  <  80O. 

Along  the  La  T^te  shore,  at  the  south-west  end  of  the  Mascareen  Divisions 
peninsula,  Division  4  becomes  a  very  important  portion  of  the  series ; 
for  south  of  the  felsites,  in  the  ridge  where  Woodward's  copper 
mine  was  opened,  the  diontes  and  chloritic  schists  have  a  surface  breadth 
of  2,000  feet  of  nearly  vertical  measures;  and  on  the  south  side  of 
the  ridge,  where  the  Johnson  mine  is  located,  the  width  occupied  by 
this  group  is  4,000  feet.  It  here  consists  of  fine  and  coarse-grained, 
chloritic  diorite ;  fine,  dark-grey,  compact  diorite  ;  coarae  hornblende- 
rock  ;  greenish-grey,  micaceous  slates,  and  dark-grey  clay-slate.  In  this 
belt  of  Kingston  rocks  the  beds  of  Division  5  have  double  the  width  that 
the  corresponding  beds  at  the  Mascareen  shore  exhibit,  and  the  apparent 
disparity  in  thickness  between  the  strata  of  Division  4  in  the  two  locali- 
ties is  even  greater. 

In  the  space  between  these  and  the  belt  of  the  typical  Kingston  rocks, 
come  the  Laurentian  gneiss  and  "  C*ostal  "  strata  described  on  a  previous 
page.  The  Upper  Silurian  sediments  which  rest  upon  these  more  ancient 
depositB,  more  nearly  resemble  those  visible  at  the  Mascai-een  shore  than 
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the  intervening  strata  of  La  T^te,  except  that  the  groopa  ara  thicker. 
Of  the  Upper  Silurian  strata  which  overlie  the  Laorentian  and  Costal 
belt8  of  rook,  I>ivi^ion^  1  and  2  are  vertical,  and  have  a  breadth  at 
Beaver  Harbour,  acro>s  the  strike*  e^^timated  from  the  admiralty  chart  of 
Qaoddy  Head  to  Point  Lepreau,  of  2,000  feet.  The  quartzites  of 
Divi7<ion  3  show  themselverf  on  the  south  ^ide  of  Deadman's  Harbour. 
dipping  N.  <  30^,  with  an  e!»timated  thickness  of  700  feet.  Tbere  is 
then  a  .space  in  Deadman'?*  Uarboar,  and  an  expoeiire  of  Lanrentiin 
rocks  of  1,300  feet,  to  which  ^nccced:^,  on  the  peninsula  between  Dead- 
man's  and  Blank's  Harboun^,  red  conglomerate  and  sandBtone,  dipping 
X.  <  30^ ;  estimated  thickness  1,000  feet.  There  is  aappoeed  to  be 
a  fault  in  Black's  Harbour  repeating  these  measores,  which  on  its 
north  side  retains  the  same  dip,  and  has  an  apparent  thickness  of 
1,500  feet. 
OoodttioMof  The.se  red  rocks  are  re^^rded  as  .shallow- water  equivalents  of  the  beds 

of  Division  4.  Division  3,  aleo,  in  the  scarcity  of  shales  and  the  density 
and  silicions  composition  of  it^  measures,  and  in  ripple-marked  layers 
gives  evidence  of  littoral  origin ;  and  as  low  down  as  Division  2,  there 
are  plentiful,  though  badly  preserved,  i*emains  of  land  plants.  The 
conditions  of  origin  of  this  belt  of  Upper  Silurian  rocks  was,  therefore, 
similar  to  those  imder  which  the  strata  at  the  Mascareen  shore  were 
deposited,  and  the  different  aspect  of  the  measures  in  the  intervening  Li 
TSte  belt  (supposing  them  to  be  Upper  Silurian)  is  to  be  accounted  for 
under  the  hypothesis  of  a  sinking  tract  in  which  crystalline  sediment 
accumulated,  enclosed  on  either  side  by  belts  of  comparatively  staUe 
Laurentian  rock. 
Ksponra  on  An  overlvinfi:  set  of  rod  beds  also  exists  on  the  north  side  of  the  main 

aivw.  Laurentian  belt.     These  overlying  sediments  are  well  exposed  on  Little 

New  River,  a  stream  which  runs  close  to  the  St.  Andrew's  road,  where  it 
is  crossed  by  the  parish  line  of  Lepreau  and  Pennfield.  At  this  point 
the  stream  is  bordered  on  the  right  bank  by  a  band  of  protogene  gneiss 
and  coarse  diorites  of  the  Laurentian  series,  but  on  the  left  by  prominent 
(white-weathering)  ridges  and  knolls  of  dark-grey  felsite,  holding  a  few 
grains  of  quai*tz  and  crystals  of  feldspar.  Similar  white-weathering 
maases  of  rook,  consisting  of  fine-gi'ainod  feldspathic  schist  and  gneisB, 
with  very  little  mica,  extend  for  half-a-mile  north  from  this  point,  and 
similar  ledges  were  also  seen  on  approaching  the  dam  at  Little  New 
River,  one  mile  north-west  of  Donnelly's  Inn.  The  rock  here  is  a 
feldspathic  schist,  with  pale-groen  chlorite,  and  numerous  grains  ofquarte, 
and  is  exi>osed  in  high  ledges  on  the  south  side  of  the  pond  below  the  dam. 
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Beds  of  dark-grey,  white-Bpeokled  slates,  to  the  south  of  the  schist,  dip 
S.  10*^  E.  <  90^. 

The  rock  at  the  dam  itself,  belongs  to  an  overlyiog  series,  being  a 
grey  amygdaloidal  (green-weathering)  clay-slate,  with  beds  of  grey  slate 
conglomerate;  dip,  N.  <  90^.  The  conglomerate  has  beds  of  greenish 
and  purplish  grey  clay-slates  in  it,  and  the  fragments  which  it  contains 
are  usually  elongated  and  angular,  and  are  occasionally  as  much  as  a 
f<x)t  across.  They  have  been  derived  from  greenish-grey  banded  slates, 
grey  chloriUc  quartziferous  schists,  and  grey,  white-speckled  arenaceous 
schists,  and  ai*e  accompanied  by  a  few  quartz  pebbles.  All  these  are  ^ 
fragments  of  rocks  found  in  older  series  south  of  the  dam.  At  the 
distance  of  one-eighth  of  a  mile  north-west  of  the  dam,  there  are  a  few 
ledges  of  purple  and  greenish  coarsely-bedded  clay-slates,  exposed  in  the 
gravel  flat  which  spreads  noHh  from  the  dam.  They  are  seamed  with 
calcspar  and  specular  iron,  dip  N.  10^  W.  <  80^,  and  are,  probably, 
a  part  of  the  set  of  beds  exposed  at  the  dam.  The  gravel  flat  is  about 
a  mile  wide,  and  north-west  of  it  rises  a  hill  of  hard,  dark-grey  clay- 
slates,  with  epidotic  veins  and  cloudings ;  dip,N.  20°  W.  <  70®  and  60°, 
belonging  to  the  La  Tdte  band  of  Kingston  rocks.  Not  far  to  the  noilh 
of  these  hard  slates  the  sedimentary  ix)cks  are  cut  ofi^  by  granite. 

Another  belt  of  reddish-grey,  silvery-weathering,  micaceous  slates,  lOcBceoiii 
extends  from  the  mouth  of  L'Etang  Kiver  westward  along  the  La  T^te 
band  of  Kingston  rocks.  It  apparently  overlies  the  fossilifei^ous  beds  of 
Back  Bay,  and  has  conglomerates  in  connection  with  it  at  Frye's  Island, 
and  the  small  islands  to  the  south-west  of  Frye's,  containing  fragments 
of  ''Coastal''  and  Lauren tian  rocks.  It  is,  consequently,  regarded  as  a 
part  of  Division  4,  and  equivalent  to  the  micaceous,  or  nacreous  slates 
at  the  base  of  this  division  in  Grand  Manan. 

Chrand  Momm. — The  low  eastern  part  of  Grand  Manan  is  underlain  by  Rocks  or 
a  group  of  partially-altered  rocks,  which  combine  the  character  of  the 
two  belts  of  Kingston  rocks,  and  those  of  the  Upper  Silurian  strata 
resting  upon  the  belt  of  Laurentian  which  divides  them.  This  island 
was  visited  by  Prof.  L.  W.  Bailey,  and  the  formations  described  in  the 
report  of  ISTO-Tl.  The  observations  then  made  go  to  show  that  this 
group  of  rocks  presents  two  anticlinal  folds  and  one  synclinal.  The  axis 
of  both  anticlinals  are  directed  to  the  west  of  north,  and  i*un  under  the 
Mesozoic  sandstones  and  trap,  which  form  the  higher  part  of  the  island. 

The  axis  of  the  eastern  anticlinal  passes  through  the  chain  of  islets  off  Extern 
the  eastern  shore  of  Grand  Manan,  and  strikes  that  island  in  Flagg's  •o**®""*^ 
Gove.    Here  the  beds,  which  correspond  in  position  to  Division  1,  are 
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is  often  a  difiference  in  dip,  due  to  disturbance  of  the  lower  beds  before 
or  during  the  deposition  of  the  upper.  Division  4  is  very  variable  in 
thickness,  and  both  it  and  Division  5,  are,  as  regards  the  appearance  and 
origin  of  the  beds,  in  sti*ong  conti*ast  to  the  lower  divisions.  There 
seems  every  reason  for  believing  that  the  "  Upper  Silurian"  series  of 
Charlotte  County,  is  the  equivalent  of  the  Gasp^  series  of  the  Pix)viDee 
of  Quebec,  and  as  these  upper  seiies  (4  and  5)  may  prove  to  be  Devo- 
nian, they  ai*e  distinguished  on  the  map  and  section  by  a  paler  shade. 
This  plan  of  indicating  the  lower  group  of  beds  by  a  darker  shade, 
haa  been  followed  in  mapping  the  ^^  argillites  "  in  the  north  part  of  the 
county,  and  the  Kingston  series  in  the  south  part.  The  Dadoxylon 
sandstone  of  the  Devonian  series  in  Saint  John  County— of  which  a 
small  area  is  found  in  the  south-oast  comer  of  the  county — ^is,  in  like 
manner,  distinguished  from  the  Cordaite  slates,  etc. 
High  dipt.  Thi'oughout  Charlotte  County,  very  high  dips  prevail  in  these  strata, 

except  where  the  measures  rest  upon  pre-Silurian  gneiss  and  schist 
Moderate  dips,  however,  mai*k  the  strata  around  Fassumaquoddy  Bay,  in 
the  space  between  two  granitic  areas,  one  in  Maine  and  the  other  in 
New  Brunswick.    In  this  tract  the  Upper  Silurian  measm*es  are  thinnest. 

Piibiiaiii0noi         NoTB. — ^Thc  publication  of  the  map  and  section  intended  to  accompaDj 

BMP  Md  lOOtlOD        ,  '  1  /• 

dtCtmd.  this  report  has  been  delayed,  pending  the  more  complete  examination  of 

the  Kingston  series. 
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following  report  embraces  the  i-eaaltB  of  geological  obeerra- 
by  us,  in  accordance  with  your  iostructionH,  in  portions  of 
''^'^estmorland  ConotieB,  New  BruDswick,  during   the  past 

(Kular  purpose  of  the  investigatiODB  in  qnestion,  has  been  to 
"B    accuTttte  knowledge  of  the  stmctiire  and  relations  of  Uie 
^'  Carboniferous  rocka  traversing  these  connties,  and  more 
^  the  belt  of  so-called  "Albert  shales,"  holding,  near  the 
l6lx>ro,  in  Albert  Connt)',  the  fomous  deposit  of  Albertite. 
'firstdiscovery,  at  the  locality  last  named,  of  the  remarkable  invtuca 
E**^^!!  as  Albertite,  much  attention  has  been  paid  to  the  band  avt^ 
'W^bich  it  occun,  and  large  sums  have  been  expended,  with  a 
'possible  discovery  of  other  similar  deposits.    Some  of  these 
fcv«  been  made  under  the  direction  of  competent  geologists, 
tt-  instances  mere  guess-work  woald  seem  to  have  been  the 
Iciplc  upon  which  operations  were  conducled.    Certainly,  in 
>  have  they  been  based  upon  any  complete  or  extended  stody 
te  series  in  which  the  mineral  occurs,  nothing  being  definitely 
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known  either  of  the  BueeeKsion  or  probable  thickness  of  its  members,  or 
of  the  system  of  fault.s  or  dislocations  by  which  it  is  broken.  It  has 
been  to  supply  as  far  possible  the  knowledge  thus  wanting  that  our 
eitbrts  during  the  past  summer  have  been  directed.  This  haa  been  the 
more  necassary,  as,  in  addition  to  the  observations  made  at  different 
times,  and  by  different  observers,  in  the  immediate  vicinity  of  the  Albert 
mines,  at  least  two  companies  have  been  formed  within  the  last  year  to 
seai'ch  for  albertite  upon  other  portions  of  the  band  of  Albert  shales,  to 
one  of  which  has  been  entrusted  the  diamond  drill  formerly  employed  by 
the  New  Brunswick  government  in  boring  for  coal  at  Grand  Lake,  and 
both  of  which  have  sought  from  the  Geological  Survey  assistance  in  the 
prosecution  of  their  reseai*ches. 

It  having  appeareil  to  us,  that  an  essential  preliminary  to  a  correct 
undei'standing  of  the  district  in  question,  would  be  the  possession  of  a 
map  showing  with  accuracy  the  distribution  of  the  entire  Lower 
Carboniferous  series,  with  the  position  of  its  di  fife  rent  members,  and  more 
particularly  of  the  Albert  shales,  their  coui'se  and  dip  at  different 
points,  together  with  all  ascertainable  faults  and  dislocations,  our  attention 
was  first  directed  to  the  attainment  of  this  object.  A  series  of  eareful 
measurements,  made  partly  by  chain  and  partly  by  odometer,  and  embrac- 
ing, as  fur  as  practicable,  the  whole  region,  was  thus  undertaken ;  the  inter- 
mediate ureas  being,  subsequently,  examined  by  pacing,  and  the  results 
embodied  in  a  map,  constructed  on  a  scale  of  twenty  chains  to  the  inch, 
which  is  herewith  submitted.  From  this  larger  map,  a  smaller  one, 
constructed  upon  the  scale  of  eighty  chains  to  an  inch,  and  embodying 
all  the  more  important  dat^i,  has  been  reduced,  and  accompanies  the 
present  report.  In  connection  with  the  topographical  work  above 
referred  to,  the  different  members  of  the  Lower  Carboniferous  series 
have  received  attentive  study,  as  regards  their  structure,  character  and 
relations,  as  well  as  with  a  view  to  the  determination  of  their  i^proximate 
thickness.     The  results  thus  obtained  are  given  below. 

In  submitting  our  report,  we  would  acknowledge  our  indebtedness  to 
those  by  whom  our  laboui*s  have  been  facilitated,  more  particulary  to  the 
Managei*s  of  the  Albert  Manufacturing,  and  Albert  Mining  Companies, 
respectively,  (the  latter,  among  other  favours,  allowing  us  free  access  to 
the  Albert  mines,  as  well  as  the  privilege  of  copying,  for  purpose  of 
study,  the  underground  plans  and  surveys  of  their  works)  ;  the  Directors 
of  the  Elgin  Mining  Company,  James  Blight,  Esq.;  and  for  the  use  of 
the  odometer  employed  in  topographical  work— the  Survey  or-General  and 
other  officials  of  the  Crown  Land  Department  at  Fredericton. 
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The  formations  embraced  in  the  ai*ea  to  which  this  report  refers,  are 
three  in  number,  as  follows : — 

1.  Metamorphic    rocks  of    pre-Carboniferous  age,  with   intrusive 

syenite. 

2.  Lower  Carboniferous  formation,  including  the  Albert  shales. 

3.  Millstone  Grit  formation,  or  lower  member  of  the  Carboniferous 

system. 

I. — Pbb-Cabbonifbrous  Books. 

The  Lower  Carboniferous  rocks,  to  which  this  I'eport  more  pai'- 
tieularly  relates,  lie  along  the  northern  flank,  and  at  the  eastera 
end  of  a  chain  of  highlands,  which,  beginning  near  the  city  of  St. 
John,  extends  eastwardly  through  the  county  of  the  same  name,  and 
finally  terminates  somewhat  abruptly  a  little  to  the  east  of  the  centre 
of  Albert  County.  The  mean  elevation  of  these  heights,  in  the  last 
named  county,  is  not  far  from  800  feet,  rising  at  its  extreme  eastern 
end,  in  Caledonia  and  Shepody  Mountains,  to  as  much  as  1,200  or 
1,400  feet,  while  that  of  the  adjacent  Lower  Cai'boniferous  areas 
would  not  averaiJje  more  than  150  to  300  feet.  The  rocks  composing  Bodnof 
this  elevated  tract  consist  largely  of  slates,  usually  either  chloritic  Moantdn. 
or  talcose  in  character,  and  of  vai*ious  colours;  but  with  which  are 
associated  at  some  points,  thick  beds  of  grit  and  conglomerate,  also 
chloritic  or  talcose,  and,  less  commonly,  beds  of  pink  or  flesh  red  fel- 
site  or  petrosilex.  Their  age  has  not  yet  been  definitely  determined, 
but  fi'om  observations  made  upon  the  more  westerly  portions  of  the 
same  belt  in  St.  John  and  King's  Counties,  they  would  appear  to 
belong  to  what,  in  previous  repoi*ts,  has  been  described  as  the  Coastal 
Group,  which  is  believed  to  be  of  pre-Silurian  and  possibly  Huronian 
age. 

Along  the  northern  border  of  the  metamorphic  belt,  and  immediately 
adjacent  to  the  Lower  Carboniferous  tract  which  ti*averses  the  centre  of 
Albert  County,  the  sedimentary  rocks,  which  here  consist  mostly  of 
chloritic  slates,  are  associated  with  large  quantities  of  reddish  and  grey  intnuit* 
syenite,  which,  in  addition  to  occupying  considerable  areas,  may  be 
seen  penetrating  the  slates  in  numerous  veins  and  irregular  masses  of 
greater  or  less  extent  They  are  well  exposed  on  the  Pollet  and 
Covei-dale  rivers,  and  are  the  soui'ce  from  which  the  materials  of 
the  Lower  Carboniferaus  conglomerates  have  been,  to  a  great  extent, 
derived. 

A  A 
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Lower  Carbonifebous  Formation. 

The  Lower  Carboniferous  rocks,  referred  to  in  the  preceding  sectioD, 
as  flanking  the  ndge  of  metamorphic  rocks  extending  through  the 
central  portion  of  Albert  County,  form  the  eastward  extension  of  a  con- 
siderable ai'ea  of  such  rocks  which  cover  a  large  portion  of  King's  County. 
Over  much  of  this  last  named  county  no  higher  members  of  the  Car- 
boniferous system  are  met  with,  but  in  appi'oaching  its  eastern  boundaiy, 
the  red  sediments  of  which  it  is  composed  ai*e  at  several  points  covered 
unconfoimably  by  isolated  areas  of  gi*ey  I'ocks,  having  usually  a  much 
less  inclination,  and  belonging  to  the  millstone  grit  series,  or  the  basal 
portion  of  the  coal  measures.  In  passing  into  Albert  County,  these  over- 
lying beds  become  more  continuous,  and  stretching  through  its  northern 
and  central  portions,  reduce  the  Lower  Cai'bonifei'ous  ai*ea  to  a  narrow 
belt,  following  and  immediately  adjacent  to  the  metamorphic  ridge. 
Being  unconformable  alike  to  the  older  slates  upon  which  they  rest,  and 
to  the  newer  ^rey  rocks  which  succeed  them  ujion  the  north,  these 
sediments  present  in  their  disti'ibution  great  iri*egularity,  filling  on  the 
one  hand  depressions  and  indentations  in  the  underlying  formation, 
while  on  the  other,  they  are  themselves  often  wholly  or  partially 
concealed  by  the  deposits  of  the  Millstone  Grit.  In  the  western  part  of 
the  parish  of  Elgin,  the  breadth  of  the  belt  is  about  two  and  a-half  miles, 
and  a  similar  or  greater  breadth  is  again  attained  in  the  eastern  portion 
of  the  same  parish ;  but  betweoL  the  two,  a  spur  of  metamorphic  rocks, 
extending  north-easterly,  serves  to  reduce  this  veiy  greatly,  and  at  one 
point,  almost  to  bring  these  older  bods  into  direct  contact  with  the  main 
area  of  Carboniferous  rocks  which  lies  to  the  northwaixi.  Further  east, 
in  the  parish  of  Hillsboro,  there  is  equal  irregularity,  but  here  it  is  fix)m 
unequal  denudation  of  the  overlying  millstone  grit,  the  latter  being 
often  met  with  capping  the  summits  of  hills,  of  which  the  base,  with 
the  surrounding  valleys,  is  occupied  by  Lower  Carbonifemus  sediments. 
In  the  parish  of  Dorchester,  also  in  the  County  of  Westmorland,  a  like 
feature  prevails,  the  older  metamorphic  rocks  being  wholly  wanting, 
while  the  Lower  Carboniferous  sediments  are,  for  the  most  part,  confined 
to  two  great  troughs,  corresponding  respectively  to  the  valleys  of  the 
Petitcodiac  and  Mcmramcook  Hi  vera. 

Throughout  the  entire  district  to  which  the  foregoing  remarks  apply, 
the  rocks  of  the  Lower  Carboniferous  formation  show  evidences  of 
profound  disturbance,  being  very  generally  tilted  at  considerable  angles, 
while  at  many  points  they  are  nearly  or  quite  vertical.     These  softer 
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bedf?,  in  most  instances,  exhibit  numerous  and  abrupt  corrugations,  while 
both  they  and  the  coai*sor  sediments  are  broken  by  innumerable  faults 
and  dislocations.  Under  these  circumstances,  the  determination  of  their 
true  order  of  succession,  as  well  as  of  their  maximum  thickness,  is  a 
work  of  great  difficulty,  and  is  to  be  inferred  rather  from  an  extended 
study  and  comparison  of  the  different  members  throughout  the  entire 
area,  than  by  actual  measurements  at  any  one  point.  From  such  com- 
parisons, we  are  led  to  adopt  the  following,  as,  probably,  representing  the 
true  succession ;  while  the  thicknesses  given  are  in  each  case  the  least 
assignable  to  the  different  groups,  allowance  being  made  for  their 
apparent  increase  by  faulting.    The  order  is  an  ascending  one : — 


1.  Basal  conglomerate,  sometimes  wanting ;  when  present  osnallj  of  ^l^dLt. 

a  dull  greenish  colour,  less  coarse  than  the  conglomerates  which  _^, 

socceed,  and  made  np  mostly  of  slaty  fragments.    Thickness  h    '-  *    q\ 

uiknown.  ....  ^"^  u^^'^^ 

2.  Calcareo-bituminous  shales,  from  grey  to  dark-brown  in  colour,  and 

including  the  so-called  <<  Albert  shales."  At  the  base  these 
beds  are  unconformably  overlain  by  brownishpred,  sandy  shale. 
Thickness 860 

3.  Grey,  bituminous  and  micaceous,  oil-bearing  sandstones,  and  coarse 

conglomerates,  in  massive  beds  of  very  various  composition, 
usually  of  a  reddish  tint ;  less  rubbly  and  more  calcareous  than 
those  of  Division  1.    Thickness ; 700 

4.  Bed  and  grey,  calcareous,  sandy  and  argillaceous  beds,  in  frequent 

alternations, with  thin  beds  of  conglomerate,  and  towards  the  top 
heavy  beds  of  fine,  rubbly,  brownish-red  shales.    Thickness  —        450 

5.  Bed  and  grey  conglomerate,  grey,  flaggy  limestone  and  gypsum. 

Thickness , 1,960 

We  now  proceed  to  describe  the  distribution  and  characters  of  the 
above  Lower  Carboniferous  rocks  in  somewhat  greater  detail. 

Division  I. — Bofuil  Conglomerates, 

Dr.  Dawson,  in  his  Acadian  Geology,  in  describing  the  distribution  and  podtioB. 
succession  of  the  rocks  of  the  Lower  Carboniferous  formation  in  the 
eastern  part  of  Albert  County,  has  referred  to  the  so-called  Albert  shales, 
as  being  the  lowest  member  of  the  formation  there  met  with.  These 
shales  are,  however,  at  several  points,  directly  underlain  by  a  series  of 
conglomerates,  probably  of  no  great  thickness,  which  form  the  true 
base  of  the  formation  in  question.  Where  met  with  they  are  conform- 
able to  the  shales,  and  like  the  latter  are  usually  highly  distui'bed.    ^hej 
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are,  however,  by  no  moans  constant  in  their  distribution,  and  from  fiiolts 
or  other  causes,  are  not  unfrequently  wholly  wanting.  Though  not 
always  readily  distinguishable  by  lithological  characters  from  the  more 
conspicuous  conglomerates  met  with  higher  in  the  series,  they  usually 
differ  in  being  more  uniform  in  composition,  being  commonly  made  up 
to  a  gi*eat  extent  of  slaty  fragments,  of  grey  and  greenish-grey  colours, 
imbedded  in  a  paste  of  similar  derivation.  They  are  also  often  mora 
rubbly,  and  less  mai*kedly  calcareous  than  the  higher  beds,  while  their 
colour  is  a  dull  green  instead  of  red  ;  this  being  due,  apparently,  to  the 
presence  of  disseminated  chlorite  in  the  materials  from  which  they  ai'e 
derived.  Their  stratification  is  generally  obscure,  and  as  we  have  found 
them  exposed  only  at  a  few  points  upon  mountain  brooks,  we  have  been 
unable  to  make  any  exact  estimates  of  their  thickness,  but  think 
that  this  does  not  gi*eatly  exceed  200  feet.  Their  relations  to  the 
Albert  shales  will  more  clearly  appear  in  some  of  the  sections  given 
below. 

Division  11.— The  Albert  Shales. 

This  interesting  group  of  rocks,  the  most  important  from  an  economic 
point  of  view,  of  all  the  members  of  the  Lower  Cai'bonifei*ou8  series,  is 
also  one  of  the  most  uniform  and  constant,  being  easily  recognizable  by 
its  peculiar  character  throughout  almost  the  entire  length  of  the  exten- 
sive district  in  which  it  occui'S. 

As  implied  in  the  name,  the  bulk  of  the  formation  consists  of  shales, 
but  while  these  are  the  prevailing  rocks,  there  are  also  included,  more 
particularly  near  the  base  and  summit  of  the  group,  numerous  beds  of 
fine-grained  sandstone,  of  greater  or  loss  thickness ;  and  occasionally,  but 
»cur.  rai'cly,  thin  beds  of  conglomerate.     The  shales  are,  in  general,  thinly 

bedded,  and  often  even  papyraceous,  splitting  easily  into  thin  and 
flexible  sheets,  but  alternating  with  these  are  thicker  and  haixler  beds, 
destitute  of  any  lamination,  very  tough,  and  breaking  only  with  a 
chonchoidal  fracture.  Both  the  shales  and  sandstones,  in  common  with 
the  other  Lower  Carboniferous  rooks  of  the  district,  are  highly  calca- 
reous, so  much  so,  indeed,  as  sometimes  to  approach  a  true  limestone  in 
character,  while  both  calcareous  and  ferruginous  bands  and  nodules  are  of 
frequent  occurrence.  The  most  peculiar  feature,  however,  of  the  group, 
as  well  as  the  most  persistent,  is  the  extent  to  which  they  are  eveiy- 
where  impregnated  with  bituminous  matter.  This  is  not  only  evident 
in  their  colour,  varying  from  a  light-brown  to  a  deep-brown  or  black, 
but  also  by  their  strongly  bituminous  odour,  and  the  not  infrequent 
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occurrence,  especially  through  the  denser  shales,  of  irregular  streaks  ^^SlT™^ 
and  layere  of  oily  matter;  while  from  the  more  sandy  beds,  fluid  petro- 
leum may  be  seen  to  flow  at  various  points  in  quantities  sufficient  to 
admit  of  a  limited  collection.  The  soui'ce  of  these  oily  and  bituminous 
substances  is  somewhat  obscure ;  but,  as  will  be  shown  in  the  sequel,  is, 
in  part  at  least,  connected  with  the  occurrence  in  certain  bands  of  the 
shale  of  vast  membei*s  of  fossil  fishes  of  the  genus  PaUeaniscus^  whose 
scales  are  also  widely  scattered  through  the  formation,  and  serve  as  an 
important  means  of  its  identification.  In  contrast  with  this  abundance  ^**^* 
of  animal  remains,  the  paucity  of  vegetable  fossils  is  remarkable,  the 
only  plant  remains  met  with,  and  these  but  rarely,  being  stems  of 
species  of  Lepidodertdron  (L,  corrugatum  and  L.  elegans.)  and  of  a 
Cyclopteris  (C.  Acadica,)  These  species,  however,  being  typical  Lower 
Carboniferous  fonns,  are  of  much  interest  as  serving  to  establish  more 
definitely  the  geological  age  of  the  strata  in  which  they  occur.  These 
latter  are  regarded  by  Dr.  Dawson  as  the  equivalents  of  the  beds  which 
in  the  Lower  Carboniferous  formation  of  Nova  Scotia  are  exposed  at 
Wolfville  and  Lower  Horton.  The  beds  of  Horton  Bluff  resemble  those  HorumBiiii 
of  Albert  County  in  their  general  lithological  character,  as  well  as  in 
their  contained  fossils,  but  the  former  are  but  slightly  bituminous,  and 
in  addition  to  an  abundance  of  fishes,  contain  also  numerous  vegetable 
remains. 

The  group  of  rocks  to  which  the  above  remarks  apply  traverse  the 
County  of  Albert  in,  at  least,  two  distinct  and  well-defined  bands.  Of 
these  the  more  northerly,  running  through  the  centre  of  the  Parish  of  Diitri^a**<» 
Elgin,  is  traceable  for  most  of  the  distance,  separating  the  waters  of  the 
Pollet  and  Coverdale  Eivers,  but  to  the  eastward  of  the  latter  stream 
passes  beneath,  and  is  concealed  by  the  overlying  and  unconformable 
millstone  grit.  The  second  is  less  continuous,  being  fii-st  met  with,  but 
only  in  an  area  of  very  limited  extent,  on  Pro  .sor  Brook,  a  branch  of  the 
Coverdale,  and  nearly  south  of  the  eastern  termination  of  the  first-named 
belt;  secondlyon  Turtle  Creek,  and  in  the  settlement  of  Baltimore,  where 
it  occupies  a  considerable  area ;  and  thinily,  at  the  Albert  mines — while 
between  these  two  latter  places  it  is  mostly  wanting,  being,  probably> 
covered  over  by  the  unconformable  conglomerates  of  No.  3  and  5.  For 
a  like  reason,  it  fails  to  come  to  the  sui'face  through  the  remainder  of 
the  Parish  of  Hillsboro,  but  on  the  east  bank  of  the  Petitcodiac  River^ 
in  Westmorland  County,  and  in  the  same  general  line«with  the  locali- 
ties above  mentioned,  it  reappeai*s,  and  is  prominently  displayed  in  the 
distinct  of  Beliveau,  and  again  on  the  Memramcook  River.    At  Dover, 
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airrnxu  in  the  same  conntj,  and  four  or  five  miles  above  Belivean,  a  band  of 

shales,  which  is  probably  continuous  with  the  more  northerly  belt  first 
described,  emerging  fi-om  beneath  the  millstone  giit,  crosses  the  Petit- 
codiac,  and  sweeping  southwai*d,  also  ci-osses  to  the  Meraramcook  River, 
approaching  that  of  Beliveau.  The  general  relations  of  these  rocks  in 
Westmorland,  are  such  as  to  suggest  the  existence  hei*e  of  a  broad  and  open 
geosynclinal  basin,  having  its  eastern  margin  not  far  from  the  Memram- 
cook  River  j  but  owing  to  the  extremely  broken  and  irregular  character 
of  the  beds  exposed,  the  establishment  of  such  a  relation  is  very 
difiicult,  while  just  east  of  the  stream  last  named  all  the  Lower  Car- 
boniferous  rocks  disappear  from  view,  being  concealed  by  the  higher 
beds  of  the  millstone  grit,  and  so  far  as  known,  not  being  again  disclosed 
in  this  direction. 

The  best  exposures  of  the  rocks  constituting  the  moi'e  northerly  of  the 
two  belts  above  described,  or  that  which  travei^ses  the  parish  of  Elgin, 
ai-e  to  be  found  a  short  distance  to  the  eastwaixi  of  the  Pollet  River,  near 

lapMon.  Elgin  Comer,  and  in  the  settlement  of  Mapleton.     On  the  road  leading 

southward  from  Elgin  Comer,  the  shales  are  first  met  with  on  the  farms  of 
Alexander  and  John  Stewart,  and  J.  Bannister,  being  exposed  in  the  beds 
of  several  small  bi'ooks  flowing  northward  fi'om  the  metamorphic  hills. 
They  are  not,  however,  in  immediate  contact  with  the. older  rocks,  of 
which  the  latter  are  com}X)sed,  but  as  usual,  separated  thei'efi'om  by  beds 
of  rather  coai'se,  greenish-grey  conglomerate,  of  no  great  thickness, 
together  with  some  beds  of  greenish  sandstone,  and  limestone;  the  whole 
dipping  north-westerly  at  high  angles.  The  shales  themselves  present 
the  usual  varieties;  some  being  massive,  compact  and  hard,  breaking  into 
irregular  blocks,  while  others  are  thinly  bedded,  or  even  papeiy, 
splitting  readily  upon  exposure  into  thin  sheets,  which  are  both  tough 

oaQiUhef.  and  ela8tic.  Among  the  latter,  both  detached  scales,  and  the  complete 
forms  of  fossil  fishes  (gimus  FaJaoniscus)  are  not  uncommon.  They  are 
also,  as  usual,  highly  dibturbed,  exhibiting  numerous  small,  but  abrupt, 
corrugations,  together  with  slickensidcd  surfaces,  indicative  of  faulting. 
The  general  dip  of  the  series  is  nearly  uniform,  or  about  N.  20°  to  25°  W., 
<  45^,  though  sometimes  rising  as  high  as  *70°  or  80°.  On  a  coui-se  corres- 
ponding with  this  dip,  the  shales  may  be  readily  followed  to  the  eastwaixi 
to  the  settlement  of  Mapleton,  whore  they  are  again  well  exposed  just  south 
of  the  main  road  traversing  this  place.  Here,  however,  in  the  western  part 
of  the  settlement  the  shales  have  a  considerably  greater  breadth,  and  on 
the  land  of  widow  Stiles,  include  a  considerable  mass  of  conglomerate,  the 

•"^tonw****      jrolations  of  which  are  somewhat  obsoui*e.    This  i^ock  is  greenish-grey  in 
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colour,  aiKi  rajbher  coarse ;  (being  made  up  of  well  rounded  fi-agments  of 
slate,  felaito,  qiuu'tz,  etc.,  in  a  gravelly  paste).  It  rises  into  a  somewhat 
prominent  hiU,  which,  however,  is  flanked  on  either  side  by  the  shales, 
which  thus  become  divided  at  this  point  into  two  slightly  diverging  belts. 
No  conglomerates  occupying  such  a  portion  have  been  met  with  in  the 
eastern  part  of  Albert  County,  and  their  occurrence  here  may,  therefore, 
be  only  an  effect  of  faulting ;  but  as  they  are  strictly  conformable  to  the 
shales  in  dip,  and  very  similar  beds  are  again  associated  with  the  shales 
a  few  mileii9  eastwaixl,  in  what  appears  to  be  a  continuation  of  the  same 
belt,  we  feel  compelled  to  regaixl  them  as  actually  forming  a  portion  of 
the  series  at  this  point.  Their  relations  will  be  better  understood  from 
the  following  section,  measured  fix>m  south  to  north  across  the  strata. : — 

PBR. 

Hard,  green  coAglppieratej  lying  on  the  north  slope  of   Goalden  Section  in 

Mountain.    Dip,  N.  30^  W.,  <  66° Mapleton. 

BituBunons  aud  marly  shales — "  Albert  shales  " 700 

Ridge    of   greeoish-grfBy  conglomerate,   somewhat   resemhling  the 

miderlying  conglomerate.   Dip,  N.  30°  W.,  <  60° 760 

Bituminous  and  marly  "  Albert  shale,''  to  brook 460 

Millstone  grit 

In  the  eastern  part  of  the  Mapleton  Settlement  may  be  seen  another 
good  exposure  of  the  Albert  shales,  as  well  as  of  the  beds  which  here 
immediately  succeed  them.  They  ai*e  to  be  found  on  a  small  stream 
crossing  the  high-road  neai*  the  house  of  W.  A.  Colpitt,  thence  flowing 
northerly  towaixis  the  PoUet  River,  and  present  the  following  ascending 
succession : — 


DiTiBiOM  1.  Conglomerates,  greenish-grey,  not  very  coarse,  with  peb-  Section  in 

hies  of  slate  imbedded  in  a  paste  which  is  but  slightly 
calcareous.  These  <^  basal  conglomerates"  form  hills  to 
the  south  of  the  Mapleton  Road,  and  in  immediate  con- 
tact with  the  metamorphic  ridgeb,  but  are  not  sufficiently 

well  exposed  to  admit  of  measurem  'ut 

"  2.  Brownish  shaly  beds,  but  slightly  bituminous,  and  more 
or  less  rubbly,  with  layers  containing  concretionary 
nodules  from  half  an  inch  to  six  inches  in  diameter. 
These  beds  extend  nearly  to  the  Mapleton  Road,  with  a 
dip  N.  30°  W.  <  36°  to  40°,  and  represent  an  aggregate 

thickness  of  about 600 

Calcareous,  bituminous  shales,  dark-brown,  in  alternating 
beds,  of  which*  some  are  soft  and  thinly  laminated,  and 
others  hard,  massive  and  compact,  containing  much 
iron,  and  weathering  at  the  surface  to  a  rusty-yellow. 
Dip,  N.  36°  W.  <  26°  to  40°.    Thickness  about 100 
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ICassiTe,  compact  dark-brown  shales,  with  interlaminated 
bands  of  fine-grained,  somewhat  micaceoos  sandstones, 
both  bituminous.    Dip,  as  before.    Thickness 270 

Measures  concealed 260 

Dark-grey,  bituminous,  and  somewhat  micaceous  fine- 
grained sandstones  add  shales ;  in  the  upper  beds  veiy 
calcareous,  and  yellowish  rusty-weathering.  The  dip 
rises  from  N.  260  W.  <  66o  to  N.  26®  W.  <  70« 140 

Calcareo-bituminous,  fine-grained  sandstones,  becoming 
coarser,  and  passing  into  a  fine  conglomerate.  Dip,  N. 
10°  W.  <80« 60 

Grey  beds,  varying  from  fine  sandstone  to  grit  or  fine 
conglomerate,  in  frequent  alternations.    Dip,  as  before . . .         600 

Qrey  conglomerate,  soft  and  rubbly,  dipping  N.  lO^'  W., 

<10o 

[This  latter  conglomerate  is  unconformable  to  the 
preceding  beds,  and  marks  the  southern  limit,  at 
this  point,  of  the  millstone  grit  formation.] 

Between  the  settlement  of  Mapleton,  and  that  of  Pleasant  Valley,  to 
the  eastward,  the  high-i'oad  runs  for  most  of  the  way  along  a  narrow 
valley,  bordered  on  the  south  by  high  ridges  of  motamoi'phic  rocks, 
and  on  the  north  by  somewhat  lower  hills,  of  which  the  summits  are 
covered  by  millstone  grit.  This  valley  is  occupied  chiefly  by  reddish 
and  grey  sandstones  and  shales,  similar  to  those  of  Division  4;  but  in 
approaching  the  Coveixiale  River,  a  limited  exposure  of  the  Albert 
pi«MMit  VaUey.  shales  may  again  be  seen  near  the  intei*section  of  the  roads  in  Pleasant 
Valley,  being  bounded  on  the  south  by  red  conglomerates,  and  on  the 
north  by  high  ridges  of  millstone  gi'it,  overlying  ledges  of  greyish 
conglomerate.  Shales  also  appear  on  the  flank  of  the  hills  bordering 
the  southern  side  of  the  Coverdale  Eivcr,  nearly  midway  between 
Pleasant  Valley  and  Parkin's  mill,  but  at  both  these  points  the  bulk  of 
the  foimation,  as  compai'ed  with  the  beds  at  Mapleton,  is  greatly 
reduced,  the  suiface  breiulth  in  neither  case  exceeding  a  few  yaixis. 
This  reduction  is  probably  pai-tly  due  to  faulting,  and  partly  to  their 
being  unconformably  covered  over  by  the  conglomerates  of  No.  3 ;  for, 
at  the  latter  of  the  two  localities  just  named,  we  And  the  shales,  over- 
lain by  a  greenish-grey  conglomerate,  dipping  S.  25*^  E.  <  60*^,  while  at 
a  point  only  fifty  rods  further  north-east,  similar  conglomerates  dip  N. 
15°  W.,  <  85°  to  90°.  This  is  the  most  easterly  point  at  which  the 
shales  have  been  obsei^ved  in  this  northern  belt,  the  area  which  they 
should  occupy  at  and  beyond  Pi*osser  Brook,  being  covered  with  the 
nearly  horizontal  grey  beds  of  the  millstone  grit. 
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We  now  return  to  the  vicinity  of  Elgin  comer,  with  a  view  to  trace  Elgin  oomer. 
the  distribution  of  the  same  band  of  shales  to  the  westward  of  that 
point. 

It  has  been  stated  that  the  shales  are  well  exposed,  and  have  con- 
siderable breadth,  on  the  Stewart  and  Bannister  farms,  a  mile  or  so 
eastward  of  the  bridge  over  Pollet  River.  It  might  naturally  be  sup- 
posed, that  with  so  great  a  body  of  these  rocks  as  is  here  exposed,  there 
would  be  no  difficulty  in  following  the  latter  on  their  line  of  strike,  and 
that  they  would  again  be  visible  on  the  stream  last  named,  with  at 
least  only  a  small  diminution  of  their  volume.  One  can,  however, 
haixily  pass  the  road  traversing  the  farms  in  question,  before  finding  that 
the  shales  have  disappeared  from  view,  their  place  being  occupied  by 
coarse  and  fine  conglomerates,  which  apparently  fill  all,  or  nearly  all,  the 
space  thence  to  the  Pollet  River.  The  shales  do,  indeed,  appear  upon  shaias  of  PoUet 
this  latter  stream  (at  the  head  of  the  mill  pond,)  but  in  contrast  with  ^"* 
their  bi*eadth  at  Bannister's,  have  here  a  thickness  of  only  fifty  feet ; 
being  enclosed  in  a  nearly  vertical  attitude  between  massive  beds  of 
coarse,  grey  conglomerate.  It  is  very  evident  that  the  whole  Lower 
Carboniferous  seiies  in  this  direction  is  extensively  faulted ;  for  while  the 
conglomerates  north-west  of  Stewail's  exposure  dip  N.  55®  W.,  <  60°, 
similar  beds,  only  sixty  ixxis  further  west,  dip  N.  20°  W.,  <  60° ;  and 
again,  on  Pollet  River,  while  the  bulk  of  the  conglomerates  south  of  the 
shale  exposure,  and  on  the  western  bank,  have  a  moderate  dip  (S.  20°  E„ 
<  15°),  rising  near  the  shale  to  S.  30°  E.,  <  60°  to  75°,  on  the  east  bank, 
and  to  the  north  of  the  shale,  the  conglomerates  dip  N.  30°  W.,  <  60°. 
Further  evidences  of  disturbance  at  the  same  point  are  found  in  the  Foniifiahet. 
occurrence  with  the  true  Albert  shales,  (which  are  thin  bedded  and 
grey,  tough  and  leathery,  and  contain  fossil  fishes),  of  fine,  grey  and 
brownish-red  shales,  with  thin  beds  of  bright-gi*een,  coarse  conglomerate, 
i*e8embling  those  which  at  other  points  overlie  the  Albert  shales,  and 
which  pertain  to  Division  IV.  of  the  Lower  Carboniferous  formation. 
One  or  more  dykes  of  dionte,  (which  are  of  unusual  occuiTcnce  in  this 
region),  pass  through  these  beds,  and  may  owe  their  origin  to  the  same 
disturbances. 

The  following  section  at  Pollet  River,  from  the  metamoi-phic  rocks 
above  the  Gordon  Falls  to  the  bridge  near  Elgin  Corner,  will  show 
more  exactly  the  relations  and  probable  thickness  of  the  above  named 
rocks : — 


PdkC  Hirer. 


Bobinioo 
Brook. 


OcdMB. 


Prower  Brook. 
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Bed  And  gnj  conglomeimies ;  holding  pebbles  of  gre  j  And  pnrple  iIaIcs 
and  gritA,  chloritic  g^eiM,  red  jaspAr,  epidote,  syenite,  kc.  \  dipping 
at  their  contact  with  the  metamorphic  slattrs  N.  30^  £^  <  20^ ; 
changing  below  the  Gordon  Falls  to  S.  20=  E. ;  the  angle  and  dip 
increasing  from  10-  to  90-,  and  forming  a  synclinal  basin.  Thick- 
ness about 1,100 

Fine,  grey  and  brownish-red,  slates.    Dip,  S.  20°  £.  to  80°  to  80°. ...         60 

Diorite  dyke — passing  into  conglomerate 4 

Bright-green,  coarse  conglomerate,  with  two  red  shAle  bands  At  end.         18 

Trap  dyke 1} 

Hard,  greenish-grey  sandstone  and  conglomerate, — vertical 25 

Albert  shales, — vertical 50 

Coarse  conglomerate.  Thickness  nnknown.  Dip,  N.  25°  W.,  <  90°, 
decreasing  to  40 

The  relationft  above  described,  88  exhibited  upon  the  PolletSiver,  appear 
to  pi*evail  al80  to  the  westwai-d  of  the  stream.  At  least,  there  ia  no 
considerable  body  of  the  true  Albert  shales  visible  in  this  direction, 
either  in  AllK»rt  County,  or,  as  far  as  known,  in  King's  CJounty.  The 
only  shales  seen  west  of  Elgin  Coiner  occur  along  the  bed  of  a  small 
stream  (Eobinson  Brook)  flowing  through  this  settlement  to  PoUet  Siver. 
They  lie  near  the  upper  part  of  the  stream  at  the  foot  of  a  high  ridge  of 
greenish-grey,  rubbly,  and  rather  fine  conglomerate ;  weatbei-ing  msty 
and  greyish-white,  but  of  which  the  stratification  is  obscure,  and  with  a 
noi-th-wosterly  dip  (N.  35°  to  50°  W.,  <  80°),  ai-o  followed  down  the  sti-eam 
by  beds  of  grey,  calcareous  grit  and  conglomerate,  having  the  same  dip. 
The  shales  ai*e  of  the  usual  character,  thinly  bedded,  calcai*eou8  and 
bituminous,  with  grey,  calcai*eous  bands  and  nodules,  the  latter  containing 
fossil  scales  and  fishes,  while  the  overlying  bods  occasionally  pi'eseDt 
impei-fectly  preserved  stipes  of  ferns.  To  the  westward  of  the  above 
point,  and  through  the  settlement  of  Goshen,  where  the  metamoi'phic 
rocks  and  the  coal  measures  again  appi*oach  each  other,  no  trace  of  the 
shales  was  anywhere  met  with.  It  has  been  stated,  that  in  the  vicinity 
of  Pi-osser  Brook,  one  of  the  affluents  of  the  Coveixiale  River,  a  spur  of 
metamoi-phic  rocks,  extending  to  the  north-cast  fi'om  the  main  body, 
serves  to  separate  the  more  northerly  or  Elgin  band  of  Albert  shales, 
from  that  which  extends  thi'ough  the  parish  of  Hillsboix)  to  the  Albert 

Mines. 

The  most  westerly  exposure  in  the  second  of  these  two  belts,  is  to  be 
found  just  south  of  the  metamorphic  spur  in  question,  and  almost  at  the 
source  of  one  of  the  smaller  branches  of  Pressor  Brook.  The  shales  here 
rest  diiectly  agaiut  a  high  hill  of  petrosilicious  or  felsitic  rock,  and 
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present  their  usual  charactere,  (yielding,  in  addition  to  numerous  fishes,  fomii  piwjti  wd 

stems  of  Lepidodendron),  but  ai'e  of  very  limited  extent,  not  more  than  a 

few  rods  of  beds  being  visible,  these  overlain  to  the  noi-th  at  a  distance 

of  fifty  yards  by  grey  grits  and  sandstones.    The  dip  of  these  Lower 

Carbonifei-ous  rocks  at  this  point,  (viz.,  N.  80°  W.,  <  40°  in  the  case  of 

the  sandtones,  and  N.  80°  W.,  <  *70°  in  that  of  the  shales,)  is  peculiar, 

indicating  a  trend  much  more  nearly  north  and  south  than  is  usually  the 

case ;  but  this  appears  to  be  quite  local,  as  ridges  of  red  conglomerate  of 

the  ordinary  Lower  Carbonifei-ous  type,  which  fill  the  valley  a  little  to 

the  north,  again  exhibit  the  ordinai*y  easterly  strike,  though  at  a  low 

angle  (N.  15°  B.,  <  10°.) 

Between  the  settlement  of  Pi*osser  Brook  and  that  of  Eoseville,  a 
distance  of  six  miles,  the  southern  border  of  the  Lower  Carboniferous 
belt  is  marked  by  a  slight  depression,  bordered  on  the  one  side  by  high 
hills  of  slate  and  felsite,  and  on  the  other  by  lower  ridges  of  conglom- 
erate. It  is  pix)bable  that  much  of  this  valley  is  occupied  by  shales. 
These  are,  however,  first  met  with  about  three  miles  west  of  Eoseville,  TarttoCPMk. 
and  about  three-fourths  of  a  mile  west  of  a  by-road  which  descends  from 
the  summit  of  Caledonia  Mountain.  The  shales  here  flank  the  base  of 
the  felsite  hill,  and  extend  noHhwaixl  for  about  eighty  rods,  having  near 
the  comer  by  John  Stewart's,  a  dip  N.  10°  W.,  <  15°.  Fi-om  this  point 
they  are  exposed  along  the  road  eastwaixi  to  Turtle  Creek,  with  a  very 
regular  northerly  dip  at  a  low  angle,  and  again,  along  the  whole  length 
of  the  road  running  east  from  Turtle  Creek  to  Eoseville  in  Baltimore. 
The  succession  of  rocks  in  Turtle  Creek  itself  is  as  follows : — 


1.  Hills  of  felsite  and  slate,  mostly  felsite S«ction. 

2.  Hard,  green  mbbly  conglomerate 

3.  iklbert  shales;   massive,  deep  brown  to  lead-coloured,  with  oil- 

bearing  bands.   Dipping  N.,  to  N.  10°  W.,  <  10«  to  20°,  and  extend- 
ing from  80  to  90  rods 660 

4.  Thin  bed  of  soft,  greenish-grey  conglomerate,  apparently  containing 

much  shaly  debru.    Dip,  N.  20°  E.,  <  6°  to  8°.    This  probably 

belongs  to  the  overlying  millstone  grit  series 40 

6.  Coarse  and  massive,  reddish  conglomerate.  Dipping  N.  10^  W., 
<^  10°,  extending  down  the  valley  for  a  mile  or  more ;  and 
directly  capped  by  No.  6 1,760 

6.  Greyish  limestone ;  in  heavy  beds,  nearly  horisontal 60 

7.  Millstone  grit,  also  nearly  horirontal 

Pi-oceeding  east  from  Turtle  Creek,  the  northern  limit  of  the  shales 
cannot  be  deteimined  along  the  road,  being  covei'ed  over  by  high  hills 
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of  Millstone  Grit ;  but  in  the  settlement  of  Roseville,  in  Baltimore,  good 
exposures  are  seen  in  Baizloy's  and  Forsyth's  Brooks.  On  the  latter 
brook  the  following  section  has  been  measured  : — 

Hard  slates  and  schists,  forming  mountains  south  of  the  Lower 
Carboniferous  belt. 

1.  Albert  shales,  of  different  characters ;  some  thin  and  papery,  others 

massive,  and  containing  bands  of  hard,  calcareous  ironstone ; 
extending  down  stream  with  a  northerly  dip,  varying  from  N.  10® 
E.  to  N.  10°  W.,  <  30°  to  80° ;  changing  gradually  to  hard, 
quartzose  and  shaly  bands  at  the  top,  for  a  distance  of  one 
hundred  rods. 

2.  Greenish-grey,  grindstone  grit.    Dip,  N.,  <  40°,— only  a  few  feet 

in  thickness. 

3.  Fine,  red,  rubbly  shales,  overlain  by 

4.  Red  conglomerate.    Dip,  N.  W.  <  20°. 

The  shales  of  this  section  wore  fonnerly  distinguished  by  the  name 
of  "Baltimore  shales''  from  the  so-called  "  Albert  shales,"  owing  to  the 
supposed  rich  yield  of  oil.  Several  heavy  bands  of  these  dark  oil- 
bearing  strata  ai'e  seen  on  Baizley's,  where  they  appear  to  be  more 
extensively  developed  than  elsewhere,  though  strata  of  precisely  similar 
character  are  found  on  Turtle  Creek  and  at  the  Albert  mines,  as  well  as 
at  Memramcook. 

Notwithstanding  the  groat  thickness  of  the  Albert  shales,  exposed,  as 
is  shown  in  the  above  section,  on  Foi*syth's  Brook,  we  have  been  unable 
to  trace  the  direct  continuation  of  these  beds  to  the  eastwaixi  for  more 
than  a  very  limited  distance.  They  may  be  followed  on  the  coui-se  of 
their  strike  along  the  northern  slope  of  the  motamorphic  hills,  fi-om 
the  upper  part  of  the  last-named  stream  to  another,  about  a-quarter 
of  a  mile  further  eastwaixi,  flowing  into  Weldon  Creek  j  but  beyond  this 
point  no  sign  of  them  could  be  discovered  until  within  a  short  distance 
of  the  Albert  mines,  the  place  which  they  should  occupy  being  tilled 
either  with  conglomerate  or  the  brownish-red  marly  beds  of  Division  4. 
We  can  only  explain  their  absence  upon  the  supposition  that  thi'oughout 
this  area — occupied  for  the  most  part  by  the  valley  of  Weldon  Creek, 
and  having  a  total  length  of  four  miles — the  shales  have  been  di*opped 
out  of  view  either  by  faulting,  higher  and  lower  beds  being  thus 
brought  into  contact,  or  by  their  being  covered  over  by  the  overlying 
beds  of  No.  3.  Indications  of  faulting  wei*e  observed  in  the  thickly- 
wooded  country  about  the  sources  of  Weldon  Creek,  the  nearly-vertical 
shales  being  here  apparently  wedged   out  between  two  beds  of  con- 
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glomerate,  of  which  the  more  northerly  dips  S.  80**  E.  <  15**,  while  the 
dip  of  the  southern  is  obscure ;  but  much  better  illustrations  of  the  same 
thing  may  be  seen  in  the  immediate  vicinity  of  the  Albert  mines.  We 
now  pass  to  a  more  particulai*  description  of  this  latter  interasting 
locality. 

The  bituminous  shales  of  the  Albert  mines  occupy  an  irregular  area,  Aibwtmiiwc 
imperfectly  quadrangular  in  outline,  and  embi*acing  an  extent  of  about 
250  acres.  Their  general  an*angement,  as  well  as  their  relations  to  the 
associated  strata,  will  be  best  understood  by  refei^ence  to  the  accompany- 
ing plan,  based  upon  measurements  made  by  us  during  the  past  season, 
and  wherein  all  such  data  as  we  have  been  able  to  obtain  have  been 
carefully  laid  down  upon  a  scale  of  foui*  chains  to  the  inch.  It  will  be 
seen  that  the  tract  in  question  lies  almost  immediately  to  the  eastward 
of  an  easterly  projecting  spur  of  the  metamoi'phic  hills,  which,  extending 
across  the  valley  of  Peck's  Creek,  approaches  within  five-eights  of  a-mile 
of  the  western  workings,  but  which  thence  falls  off  to  the  south  and 
west,  bordering  a  considerable  aroa  of  Lower  Carboniferous  rocks  about 
the  headwaters,  and  along  the  valley  of  Demoiselle  Creek.  It  seems 
altogether  probable  that  this  position  has  had  something  to  do  with  the 
profound  disturbances  which  have  evidently  affected  the  region,  as  well 
as  the  numerous  and  extensive  faults  by  which  it  is  everywhere  broken. 
The  former  are  well  exhibited  in  the  extremely  irregular  dip  of  the 
shales,  both  at  the  surface,  and  in  the  underground  workings,  while  the 
latter  are  evidenced  by  the  relations  of  the  shales  to  the  enclosing  beds, 
as  well  as  by  the  distribution  and  mode  of  occurrence  of  the  Albertite 
veins. 

The  most  westerly  point  at  which  we  have  been  able  to  detect  the 
occurrence  of  the  shales  in  this  area  is  about  fifty-five  chains  north- 
west of  the  main  shaft,  and  near  the  head  of  a  small  bix)ok,  taking  its 
rise  on  a  i*idge  separating  the  valley  of  the  Albert  mines  from  that  of 
Peck's  Creek.  In  tracing  the  shales  in  this  direction  they  are  found  to  Extemion. 
be  bordered  on  either  side  by  beds  of  conglomerate,  the  one  of  which 
(and  probably  the  older)  skirts  the  flank  of  the  metamorphic  (slate) 
hill  refeiTed  to  above,  while  the  other,  of  coarser  character  and  more 
varied  composition,  lies  to  the  eastward,  where,  in  the  form  of  a  rather 
prominent  ridge,  it  is  crossed  by  the  roads  leading  northward  from  the 
Albert  mines  to  Weldon  Creek.  It  would  appear  that  these  conglom- 
erates, in  the  direction  referred  to,  by  convergence  along  what  are 
probably  lines  of  fault,  have  nipped  or  cut  out  the  shales  to  some  extent,  Fwita, 
for  not  only  do  these  exhibit  a  veiy  rapid  diminution  in  bulk  in  ci'ossing 
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the  ridges  in  qaestion,  but  in  the  valley  of  Peck's  Creek  beyond,  where 
similar  conglomerateH  may  be  seen  in  unconformable  contact,  and  where 
an  almost  continuous  section  of  Lower  Carboniferous  rocks  is  exposed,  no 
trace  whatever  of  the  Albert  shales  is  to  be  met  with.  It  is  further 
remarkable,  that  while  over  the  greater  portion  of  the  area  occupied  by 
the  shales,  these  do  not  usually  have  a  higher  dip  than  60**  or  TO**,  and 
are  often  inclined  at  a  much  lower  angle  than  this,  at  the  only  point 
where  actual  contact  with  the  conglomerates  has  been  obsei'ved,  viaL  : 
on  Fredenck's  Brook,  below  the  mill  pond, — both  these  and  the  shales 
are  very  neai-ly  vertical.  On  the  southern  and  eastern  side  of  the 
mines  the  succession  is  more  regular,  the  shales  being  in  this  direction 
directly  overlain  by  red  conglomei'ates,  and  there  by  the  red  sandy  shales 
and  limestones  of  Divisions  4  and  5. 

The  Albert  Mine  is  situated  on  the  upper  part  of  Frederick's  Brook,  a 
branch  of  Weldon  Creek,  which,  just  below  the  west  shaft,  divides  into 
two  small  streams,  in  both  of  which  fine  sections  of  the  Albert  shales, 
with  their  associated  and  overlying  rocks,  are  exposed.  It  occupies  the 
bottom  of  a  valley  which  is  enclosed  on  all  sides  by  high  hills  and 
i*idges  of  grey  and  red  conglomerate.  A  section  measured  on  the  branch 
to  the  south  shows  the  following  ascending  series  of  beds  : — 

mr. 

Albert  shales,  having  a  surface  breadth  of  twenty-one  chains,  on  a 

course  magnetic  north  from  the  southern  ridge  to  the  anticlinal 
axis  on  the  west  branch.  Dipping  imiformly  to  the  S.W.,  <  46°  to 
60°,  and  giving  an  estimated  thickness  of  about 800 

Oil-bearing  sandstones  and  grey  and  red,  marly  shales ;  overlying  the 
Albert  shales  unconformably,  and  with  several  folds,  having  an 
exposed  breadth  of  920  feet,  and  an  estimated  thickness  of 460 

Red  conglomerate  to  the  top  of  the  hill 

The  general  structuie  at  the  Albert  Mines  is  an  anticlinal.  The  ridge 
of  metamorphic  slates,  which  ends  a  few  rods  to  the  north-west  of  the 
mine,  forms  an  axis,  around  which  the  shales  and  underlying  conglom- 
erates sweep ;  the  shales  on  the  northern  flank  being  cut  out  or  covered 
over  by  unconformable  beds  of  conglomerate.  These  also  on  the  south 
side,  where  the  metamorphic  rocks  form  a  basin  extending  to  the  west 
for  about  one  and  a-half  miles,  cover  over  the  Albert  shales  a  short 
distance  west  of  the  mine,  and  occupy  a  large  part  of  the  valley  of 
Demoiselle  Creek,  to  the  south  and  east. 

The  anticlinal  structure  of  the  locality  is  well  exhibited  in  the  two 
branches  of  Frederick's  Brook,  before  mentioned.  The  shales  in  the 
southern  branch  dipping  to  the  south-west,  while  in  the  other  the  dip  i» 
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to  the  north-west  nntil  near  the  summit  of  the  ridge  separating  the 
mines  fix)m  Peck's  Creek,  where,  in  the  north-east  slope  of  the  metamor- 
phic  ridge,  a  small  exposure  of  bituminous  shales  is  seen  dipping  to  the 
north-east  at  the  usual  angle  of  fifty  degrees.  The  axis  of  the  anticlinal  Anticlinal  axto. 
may  be  neen  on  the  west  bmnch  near  the  damp  heap  from  the  west 
pit;  where,  at  the  surface,  the  shales,  with  interstratified  bands  of 
calcareous  ironstone,  form  a  moderately  steep  arch.  This  point  is  also 
fixed  by  the  under-ground  workings ;  where,  in  the  tunnel  driven  north 
fi-om  the  bottom  of  the  west  pit  1,260  feet  from  the  surface,  a  correspond- 
ing anticlinal  structure  is  seen  in  the  mcks,  which  are  here  very  hard 
and  compact,  and  correspond  exactly  in  vertical  position  with  that  at 
the  surface.    This  point  is  420  feet  north  from  the  pit. 

The  shales  in  the  western  portions  of  the  area  are  unconformably 
overlain  by  micaceous  and  bituminous,  oil-bearing  sandstones;  the 
former  dipping  S.  50°  W.,  <  W,  while  the  latter  dip  S.,  <  80°.  In  the  Ccmuct. 
eastern  area,  the  shales,  as  seen  in  Frederick's  Brook,  as  well  as  in  the 
Bast  Shaft,  are  overlain  by  a  greenish-grey  conglomerate  having  very 
nearly  the  same  dip,  but  this  may  be  only  an  apparent  conformability, 
aa  the  two  series  in  other  localities  &iiow  marked  un conformability. 

The  chief  point  of  interest  attached  to  the  Albert  Mines  is  the  existence 
of  the  only  known  workable  deposit  of  Albertite  that  occurs  throughout 
the  whole  extent  of  the  formation,  though  explorations  now  being 
prosecuted  with  the  diamond  drill  may  reveal  the  presence  of  other 
deposits  elsewhere.  The  value  and  importance  of  this  mineral  has  been 
frequently  alluded  to  in  reports  by  various  geologists,  and  in  an  appendix 
to  this  report  several  analyses  by  various  persons  are  given.  It  has  been 
thought  by  some  to  occupy  the  axis  of  an  anticlinal,  but  while  at  a  few 
points  the  dips  of  the  strata  in  opposite  sides  of  the  vein  seem  to  favour 
this  view  to  some  extent,  careful  observations  along  the  course  of  the 
vein,  of  its  enclosing  walls,  show  that  for  the  gi^eater  part  of  its  course 
the  vein  cuts  almost  directly  across  the  strike  of  the  shales.  This  is 
especially  seen  at  the  extremities  of  the  workings.  In  the  western  part,  Albert  mino 
while  the  shales  dip  uniformly  to  the  south-west,  the  course  of  the  vein 
is  north-east ;  while  at  the  eastern  end,  where  the  beds  dip  ten  to  fifteen 
degrees  south  of  east,  the  course  of  the  vein  is  only  twenty  degrees  north 
of  oast.  In  traversing  the  underground  workings,  for  which  privilege 
we  are  indebted  to  the  courtesy  of  the  President  of  the  Company,  Mr. 
Crilbert,  of  St  John,  the  dips  were  found  to  sweep  in  regular  order  from 
west  to  east;  changing  fi-om  south-west  nt  the  western  limit,  to  south  at 
the  central  area,  and  ai*ound  to  S.  60°  E.  near  the  east  shaft.    The  vein 
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nhn/t,  IJWi  fe«t  d<>wn.  The  soQibera  side  c<^  she  t«£&  i»  koe  ilied  wid 
AiU!rrttt«  fi>r  dy/Qt  orte  ^jot.  moeh  compree«-«d.  whije  eke  lOHBBder  ii 
f^;capi^i  by  *  brerrcU.  compoeei  of  angoLu-  fimgrneniB  of  »kA^  uiiiffrf 
wiUi  A  pJiAU;  of  Albertitc>— the  vein  occnpTiD^  %x  tki>  point  m  neviy 
rerti':«i  ymtion.  aiyi  being  from  three  to  four  feet  thiek.  In  cxtoit,  the 
vein  fWiiu  went  Uf  e&<  ib  2,S00  feet  long  in  a  straight  line*  and  iti 
/y/ane  fr^^m  end  Ut  end  i«>  twenty-three  degrees  ea^t  of  nortk.  In  eone 
ytrU  in  the  upper  ieveU  it  had  %  thieknesso  of  fifteen  feet.  In  the 
arett  Um  the  north  of  the  wei»t  shaft,  several  lenders  of  Albertite  are 
jteen  njnnin^  in  the  OAual  north-east  direotion.  bat  a^  these  have  not 
been  pntvefi  ihr  any  depth,  but  little  can  be  said  of  their  economic 
irn|:Kiriafir;e. 

Ji^;rnark»  on  the  charar:terh  and  mode  of  oceiirrence  of  Albertite  will 
1^3  found  urKJer  the  head  of  EconomicB. 

fV;tween  the  Alliert  minen  and  the  Petitcodiac  Biver.  no  trace  of  the 
AIb<;rt  nhale-)  ha.s  been  anywhere  met  with.  Over  portions  of  thia  arei» 
the  I>iwer  CarU>niferou»  rocks  are  altogether  concealed  firom  view  by 
the  overlying  grey  insdn  of  the  millstone  grit,  but  where  these  are  ex- 
pimed  in  the  intervening  valleyi^,  and  along  the  west  bank  of  the 
retitr;'^iia^;  River,  they  all  app»ear  to  belong  to  the  higher  members  of 
the  formation,  being  red  cong]omei*ates,  with  i*od  and  brown  ahales  and 
limeHtoncH.  These  beds  exhibit,  through  the  town  of  Hillsboro,  several 
low  undulations,  as  well  as  numerous  breaks  or  faults  of  greater  or  less 
extent,  but  it  is  probable  that  they  aie  throughout  underlain  by  the 
All^ert  shales,  at  greater  or  less  depths  beneath  the  surface.  This  is,  in 
part,  indi(ratod  by  the  extension  acixiss  the  area  of  veins  of  Albertite, 
Fttootoum  and  the  f)ccurrence  of  petroleum  springs,  both  of  which,  probably,  haw 

tlioir  origin  in  the  shales  in  question,  but  is  rendered  still  more  evident 
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by  what  is  seen  on  the  eastern  side  of  the  Petitcodiac  River,  in  the 
County  of  Westmorland. 

It  has  been  stated,  on  an  earlier  page,  that  in  the  county  last  named 
two  belts  of  Albert  shales  may  be  distinguished,  apparently  forming  the  shaiee  ooonpj 

a  geoqmclinal 

sides  of  a  broad  geosynclinal  basin — the  one  belt,  in  continuation  of  that  bwin. 
last  described,  extending  across  the  peninsula,  between  the  Petitcodiac 
and  Memramcook  Rivers,  whilst  the  other,  a  possible  continuation  of  the 
more  northerly  or  Elgin  belt,  crosses  the  Petitcodiac  at  Dover,  and 
thence  bending  southward,  tends  to  unite  with  that  first  described. 

The  first  exposures  to  be  noticed  in  the  more  southerly  of  these  two 
belts  occur  in  the  lower  portion  of  the  Beliveau  settlement,  and  almost 
directly  opposite  to  Edgett's  Wharf,  in  Lower  Hillsboro.  They  are  here 
exposed  over  an  area  of  about  one  hundred  acres,  of  approximately 
triangular  outline,  being  bounded  on  the  western  side  by  the  river,  on 
the  south-eastern  by  a  high  ridge  of  millstone  gnt,  which  unconformably  ^^^"  . 
caps  the  shales  crossing  their  strike,  and  on  the  northern,  by  the 
brownish-red  and  red  marly  sandstones  and  shales  of  Division  4.  As 
at  the  Albert  mines,  the  beds  througho  t  this  area  are  highly  disturbed, 
being  seldom  inclined  at  a  lower  angle  than  50°,  and  at  times  nearly  or 
quite  vertical,  while  they  exhibit  also,  at  various  points,  abrupt  corruga- 
tions and  evidences  of  more  or  less  extensive  faulls.  It  has  been  sup- 
posed that  there  exists  at  this  place  an  anticlinal  axis  in  the  exposed 
shales,  but  of  this  we  have  failed  to  find  any  distinct  evidence,  for 
although  the  general  structure  of  the  Lower  Cai'boniferous  fonnation  of 
Albert  and  Westmorland  indicates  a  series  of  anticlinal  and  synclinal  folds,  snppotedMti. 
any  foldings  of  the  strata,  through  latei'al  pressure,  which  are  sometimes  <^**'*^***^ 
met  with,  appear  to  be  altogether  local,  not  usually  affecting  more  than 
a  few  yards  of  beds,  while  the  exposed  formation,  as  a  whole,  dips  quite 
nniformly  to  the  northward.  We  are  inclined  to  believe  that  the  series 
here  observed  forms  the  southern  rim  or  margin  of  a  broad  basin,  of 
which  the  opposite  side  is  formed  by  the  beds  in  Dover.  It  is,  however, 
probable  that  portions  of  the  series  may  be  doubled  by  local  twists,  or 
repeated  by  one  or  more  faults. 

The  following  section,  measured  across  the  strike,  and  along  the 
coarse  of  several  ravines,  by  which  the  shales  have  been  exposed,  will 
serve  to  render  the  structure  at  this  point  more  apparent.  The  succession 
18  an  ascending  one : —  ' 

1.  Hard,  greenish^ey  basal  conglomerate,  anderlying  and  near  the  8acUon»t 

contact,  interstratified  with  «  Albert  shales,"  dipping  N.  10°  W.  Balivew*, 

<  50°,  and  covered  unconformably  to  the  south  by  millstone  grits 
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and    conglomerate,  dipping  S.  10^  E^  <  10®.     Thiclciie«s  un- 
known          ... 

2.  Albert  shales,  thin  bedded  and  massive,  including  sharp  fold,  and 

several  faults,  by  which  the  beds  are  repeated,  the  whole  series 
dipping  from  N.  20°  W.  to  N.  20°  B.,  <  60°  to  90*»,  and  showing  a 
,  surface  breadth  of 1,780 

3.  Bituminous  oil-bearing  sandstones,  lying  unconformablj  on  the 

slates,  and  dipping  N.  <  50° 

The  poHition  of  the  Albert  shales  on  the  lower  part  of  the  Memnm- 
cook  River,  corresponds  very  nearly  with  the  coarse  of  the  beds  at 
Beliveau,  and  indicates  that  the  two,  though  in  part  covered  and 
concealed  at  the  surface  by  the  millstone  grit  ridge,  to  which  referenee 
has  been  made,  are  continuous  beneath  the  latter.  They  are  best 
exhibited  on  the  shore  of  the  Memramcook,  in  the  settlement  of  TaylcH*- 
ville.  An  examination  of  the  shales  at  this  locality  illustrates  well  tbe 
extent  to  which  the  series  has  been  here,  as  elsewhere,  dislocated  and 
broken,  rendering  any  computations  of  its  thickness  well  nigh  in- 
possible,  and  shows  the  general  anticlinal  structure  of  the  formation, 
also  the  beds  at  the  northern  end  of  the  section  dipping  to  the  north- 
west, and  at  the  southern  end  to  tlie  south — numerous  faults  being  visible 
along  the  whole  length  of  the  exposure.  Their  section  along  the  b&nk 
of  the  river  has  a  surface  of  twenty-three  hundred  feet,  and  in  its 
southern  slope  contains  sevei'al  very  rich  bands  of  oil  shale,  which  were 
formerly  mined  to  a  limited  extent.  From  the  richness  of  the  bafids, 
and  their  pi^oximity  to  a  place  of  shipment,  these  shales  should  be  veiy 
valuable. 

We  now  pass  to  the  consideration  of  the  beds  at  Dover,  before  referred 
to  as  probably  forming  the  northern  side  or  margin  of  the  geosyneliDsl 
basin,  of  which  the  beds  at  Beliveau  fonn  the  southern.  These,  ae 
exposed  on  the  banks,  and  in  the  bed  of  the  Petitcodiac,  at  and  opposile 
the  mouth  of  Stony  Creek,  consist  in  part  of  shales,  of  the  usual  daA- 
grey  and  bituminous  character,  but  have  interstratified  with  them  hard 
silicious  and  calcareous  sandstones,  which  also  separate  them  from  an 
overlying  but  conformable  mass  of  greyish  and  reddish  congloQierate, 
holding  pebbles  of  rod  jasper,  sj'^enite,  quartzite,  limestone,  gneiss,  mica- 
slate  and  other  metamorphic  rocks,  together  with  numerous  pieces  (rf 
limonite,  imbedded  in  a  paste  which  is  highly  calcareous*  Both  the 
shales  and  sandstones  are  very  irregular  in  dip,  their  basset  edges 
forming  a  double  or  sigmoid  cui*ve,  with,  however,  a  genei*al  inclinatioQ 
to  the  southwest,  at  angles  of  from  5°  to  30°. 
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From  Dover  post  offi(*e,  near  which  those  exposui^es  occur,  the  shales 
appear  to  bend  to  the  south-east,  being  well  exposed  at  the  saw  mill  on 
Colpitis  stream,  where  they  ai*e  thin-bedded,  with  calcai'cous  bands,  and 
dip  S.  30°  W.  <  20*^.  They  may  also  be  seen,  and  in  continuation  of 
the  same  general  trend,  about  the  head  of  a  small  brook  flowing  into  the 
Petitoodiac,  about  two  miles  south  of  Colpitt's,  their  dip  here  varying 
from  S.  40°  W.  to  S.  20°  W.  <  25°.  Finally,  and  in  further  continua- 
tion of  the  same  belt,  they  may  bo  seen  immediately  in  the  rear  of  the 
CJoUege  of  St  Joseph,  along  the  coui-se  of  a  small  brook  connected  with  ^ueje?*^'' 
the  Memramcook  Eiver.  Their  dip  here  is  W.  10°  N.  <  60°  at  the 
head  of  the  brook,  changing,  however,  a  few  i-ods  down  to  S.  <  45°, 
MMi  then  to  S.  10°  E.  80°,  this  being  probably  the  effect  of  a  local 
twist.  fVom  the  vicinity  of  the  academy  they  extend  to  and  across  the 
Memramcook  Biver,  acquiring  at  the  same  time  a  more  westerly  dip,  and 
tending  to  close  around  and  unite  wuth  the  beds  of  Taylorville.  Actual 
anion,  however,  of  the  two  belts  is  not  visible,  owing  to  the  passing  of 
the  strata  beneath  the  unconformable  beds  of  the  millstone  grit,  which 
at  a  short  distance  eastwaixl  of   the  stream   last  named,  completely  Eaiteraedge 

Ok  Hiirio* 

encircle  and  form  the  eastern  border  of  the  Lower  Carboniferous  basin. 

Division  3. — Red  Conglomerates. 

It  has  been  stated  that  at  various  points  the  calcareo-bituminous 
schists  or  Albert  shales,  which  form  the  second  division  of  the  Lower 
Carboniferous  formation,  are  overlain  by  beds  of  conglomerate  of  a 
brighter  red  colour,  as  well  as  of  more  varied  composition  than  those 
which  are  known  to  underlie  the  last  mentioned  group,  Beds  which  ^•^<«»« 
are  believed  to  occupy  this  position,  may  be  seen  in  connection  with  both 
of  the  belts  of  shale  alluded  to  in  the  preceding  section,  but  ai'e  some- 
what variable,  both  in  their  distribution  and  their  thickness. 

Along  the  more  northerly  or  Elgin  belt  of  Albert  shales,  the  best 
exposures  of  the  conglomerates  in  question  are  those  affoixied  by  the 
Pollet  Eiver,  which,  to  the  south  of  Elgin  corner,  flows  through  a  veiy  pouatBiver. 
remarkable  and  picturesque  gorge,  composed  of  those  i*ocks.  They  ai^e 
of  very  coai'so  character,  embracing  pebbles  of  all  sizes,  from  an  inch  or 
less  up  to  two  or  three  feet,  usually  well  I'ounded,  and  embracing  a  great 
variety  of  rocks  (grey  and  purple  slates,  red  syenite,  protogene,  red 
jasper,  quartz,  epidote,  feldspar-poi^phyry,)  all  of  which  ai)pear  to  have 
been  derived  fi'om  the  Coastal  and  intrusive  ix)cks  which  may  be  seen  a 
little  higher  up  the  sti-eam,  and  against  which  the  conglomemtes  i-epose. 
At  the  upper  part  of  the  section,  and  for  150  yaixls  below,  the  dip  is 
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northerly  (N.  30°  E.  <  20°),  but  in  dosconding  the  stream  this  becomes' 
considerably  reduced  at  the  Groixlon  Falls,  while  about  200  feet  below,  i: 
becomes  revei-8e<i  (S.  20°  E.  <  10°  to  15°)  and,  subsequently,  S.  30°  E. 
<  60°,  indicating  a  synclinal.  It  is  with  a  similar  south wai*d  inclina- 
tion, though  at  a  still  higher  angle,  that  the  conglomerates  on  the  left 
bank  meet,  as  already  stated,  a  naiTOw  band  of  Albert  shales,  the  two 
sets  of  beds  being  strictly  conformable  along  the  line  of  contact.  It  i? 
believed,  as  before  mentioned,  that  these  shales  hero  indicate  a  line  of 
fault  as  well  as  an  anticlinal,  for  while  on  the  left  or  western  bank  the 
dip  is  southerly  (S.  20°  E.  <  60°  to  80°),  on  the  right  the  dip  is  again 
to  the  northward,  the  shales  (which  here  also  include  red  marly  shaleit, 
etc.,  not  seen  on  the  other  bank)  being  in  this  direction  once  more 
covered  with  hea\y  bods  of  coarse  conglomerate,  veiy  similar  to  tho« 
about  the  falls,  and  dipping  N.  30°  W.  <  60°.  Further  down  the  stream, 
at  and  below  the  bridge,  these  become  finer,  and  ai*e  followed  by  the  red 
marly  sandstones  and  grits  of  Division  4. 

Botli  to  the  eastward  and  westward  of  the  PoUet  River,  heavy  mtiBm 
of  conglomerate  are  almost  everywhei^e  interposed  between  the  shales 
and  the  metamorphic  hills.  As  they  are,  however,  in  general  thickly 
wooded,  and  afford  but  few  exposures,  while  the  stinictore  on  the 
Pollet  River  renders  it  certain  that  they  are  broken  by  extensive 
faults,  their  relations  to  other  members  of  the  series  cannot  in  all 
ciises  readily  be  made  out,  and  it  is  probable  that  at  some  points  they 
include  beds  which  are  oldei-,  as  well  as  othei*s  that  are  newer,  than  the 
Albert  shales.  To  the  westward  of  the  Pollet  River,  they  are  best 
exposed  along  the  southern  side  of  the  bi*ook  flowing  thi'ough  Elgin 
Corner,  where  they  form  a  chain  of  high  hills  ;  and  again,  on  the  upper 
part  of  a  deep  ravine,  known  as  Montgomery  Hollow,  travei'sed  by  a 
branch  of  the  Keniiebecasis  River.  On  the  east  of  the  same  sti*eamthey 
are  believed  to  include  a  portion  of  the  beds  flanking  the  high  hilU 
just  south  of  Mapleton  and  on  the  Coverdale  River. 

Of  the  large  area  of  Lower  Carboniferous  I'ocks  which  lies  about  the 
headwaters  and  to  the  eastward  of  Prosser  Bi'ook,  being  the  western  limit 
of  the  second,  or  southerly  belt  of  Albert  shales,  a  large  portion  appears 
to  be  occupied  by  conglornorates  of  the  type  above  described,  and  which 
are  more  recent  than  the  shales.  Their  position  is  to  the  northward  of 
the  latter,  and  as  they  also  dip  in  this  direction,  it  is  pi*obable  that  the 
sequence  is  here  a  regular  one.  It  is  certiunly  so  at  Turtle  Creek,  where 
the  Albert  shales,  dipping  at  a  low  angle  (N.,  <  15°),  areoverlain  by  red 
conglomerates  havmg  a  nearly  similar  dip  (N.,  <  10°),  and  possibly,  at 
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Baltimore,  whore  the  tine-grained  sandstones  forming  the  upper  beds  of 
the  shale  sei'ies — here  of  a  grey  colour,  and  suitable  for  grindstones — are 
again  overlain,  fii-st  by  fine  red  shales,  and  then  by  red  conglomerates. 
Here,  however,  there  is  between  the  two  a  discordance  in  the  dip, 
probably  through  the  effects  of  a  fault,  the  sandstones  dipping  N.,  <  40°  *,  Pwiiu. 
while  the  overlying  beds,  at  a  distance  of  only  two  chains,  dip 
N.W.,  <  20°. 

It  has  already  been  remarked,  that  at  a  very  short  distance  to  the 
eastwaixi  of  the  settlement  of  Baltimore,  the  Albert  shales,  which  ai*e 
here  so  largely  developed,  disappeai*  between  converging  ridges  of 
conglomerates,  of  which  one  is  older,  and  one,  probably,  moi*e  recent 
than  the  latter  group,  and  that  a  similar  relation  probably  holds  good 
through  the  whole  disttmce  between  this  point  and  the  Albert  mines. 
In  exploring  the  different  brooks  which  traverse  this  region,  and  which 
are  tributary  to  Weldon  Creek,  the  bi*ownish-red  shales  which  occupy  the 
valley  of  this  sti'oam  were  everywhere  found  to  be  boi-dered  on  the  south 
by  conglomerates,  which,  as  at  Round  Hill,  rise  into  considerable 
Eminences.  How  many  of  these  pertain  to  the  lower,  and  hqw  many  5^**^^i^^ 
to  the  upper  group  of  such  rocks  is,  in  the  absence  of  good  exposures,  not  ci^"  *^*^ 
easily  determinable.  Their  relations  are,  perhaps,  best  seen  on  the  upper 
part  of  Peck's  Creek,  whore  ledges  of  reddish  conglomerates,  filled  with 
a  variety  of  Coastal  pebbles,  and  dipping  E.,  <  20°,  are  abruptly  met  by 
a  hard,  greenish-grey  conglomerate,  made  up  almost  entirely  of  grey 
slate  fragments,  dipping  N.  10°  W.,  <  20°.  The  relations  of  these 
conglomerates  to  the  shales  of  the  Albert  mines  has  already  been 
described. 

Between  the  Albert  mines  and  the  Petitcodiac  River,  red  conglomerates, 
which  are  probably  those  of  Division  III.,  occur  at  various  points  along 
the  course  of  the  mines'  railway,  and  in  th'^  town  of  Hillsboro.  As, 
however,  they  are  throughout  this  area  intimately  associated  with  the 
red,  sandy  and  marly  bods  of  Division  IV.,  ana  have,  with  the  l^ter, 
been  extensively  folded  and  faulted,  they  may  be  most  advantageously 
considered  in  connection  with  that  group. 

Division  I F. — Red  and  Grey,  Sandy  and  Argillaceous  Beds. 

The  red  and  grey  congloraerat<38,  which,  as  stated  in  the  previous 
section,  ovelie  at  various  points  the  Albert  shales,  are,  when  present, 
themselves  followed  by  a  series  of  red  and  grey  sediments,  which  are 
somewhat  coarse  at   the  base— consisting  of  frequent   alternations  of 
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rather  line  conglomerateH,  with  grito  and  sandstones,  bat  which  become 
above  very  much  liner,  and  embrace  a  considerable  body  of  soft  and 
easily  disintegrated,  grey  and  brownish-red  shales.  JSven  where  tiie 
couglomei*atos  are  wanting,  these  sandy  and  argillaceous  beds  are  very 
genemlly  pi'esent,  exhibiting  very  similar  characters  throughout  tbe 
entire  Lower  Carboniferous  district  of  Albert  CoUnty,  and  affording  a 
valuable  guide  in  the  determination  of  the  relations  of  its  several 
membei's. 

A  noteworthy  |>eculiai'ity  of  this  gwup,  in  addition  to  the  prevalence 
of  tine  sediments,  is  the  gi*eat  amount  of  oalcai-eous  matter  which  it 
contains;  many  of  the  so-called  sandstones  being  in  i*eality  calcifen>QS 
sand  rocks,  while  actual  beds  of  limestone,  of  greater  or  less  extent^  are 
not  unfrequently  met  with.  Indeed,  the  gi*eat  beds  of  limestone  and 
gypsum,  to  be  hereafter  noticed  as  occurring  at  the  summit  of  the 
series,  may  pi'0))erly  be  i*egai*ded  as  a  portion  of  the  latter,  although  for 
descriptive  purposes,  and  on  account  of  their  economic  importance,  it 
has  been  thought  better  here  to  treat  them  as  a  sopai*ate  division. 
Another  poticeable  feature  in  the  same  gi*oup,  is  the  extent  to  which  the 
latter  has  been  alfected  by  disturbing  forces ;  the  coareer  beds,  by  their 
frequent  and  abrupt  changes  of  dip,  indicating  the  occurrence  d 
numerous  faults,  while  the  softer  beds  are  tilled  with  innumerable  sharp 
cornigations,  the  evident  results  of  lateral  pi*essure.  Owing  to  these 
disturbances,  it  is  extremely  difficult  to  arnve  even  at  an  approximate 
estimate  of  the  thickness  of  the  group,  but  from  a  comparison  of  tbe 
measurements  made  at  dilteront  points,  we  have  reason  to  think  that  the 
amount  stilted  in  the  synopsis  on  page  355  is  not  far  fi*om  the  truth. 

The  best  exposure  of  the  gi-oup  in  the  northern,  or  Elgin  division  of 
the  Lower  Carboniferous  bolt,  is  that  affonied  by  the  streams  in  the 
eastern  part  of  the  settlement  of  Maploton,  and  has  been  already 
described  (section  page  359).  To  the  westward  of  this  locality,  the  beds 
are  for  the  most  part  eomoalod,  partly  under  a  covering  of  drift,  and 
partly  by  overlying  and  unconformable  millstone  grit.  They  may, 
however,  be  seen  to  some  extent  along  the  course  of  the  Pollet  River 
(between  the  bridge  at  Elgin  Corner  and  that  on  the  Mapleton  road, 
about  two  miles  further  down),  and  still  better,  on  the  stream  which, 
passing  through  Elgin  Corner,  flows  into  the  Pollet  River  a  short  distance 
eastwai-d  of  the  latter.  This  stream,  in  its  upper  ix)rtion,  flows  very 
nearly  on  the  strike  of  the  beds,  which  here  consist  mostly  of  fine 
conglomerates  and  grits,  together  with  some  sandstones  ;  holding, 
occasionally,  stems  of  plants  and  even  thin  seams  of  ordinary  bituminous 
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coal ;  the  general  dip  being  north-westerly  (N.  45**  to  50*  W.,  <  50®  to 
75°),  bat  in  approaching  Elgin  Corner,  by  a  change  in  its  courae,  is  made 
to  cross  the  beds  obliquely,  and  thus  to  afford  greater  facilities  for 
measurements  The  following  traverse,  extending  fi'om  a  little  above  the 
bridge  on  the  Atiagance  road  to  that  on  the  road  from  Elgin  to  Petitco- 
diac,  will  allbrd  an  idea  both  of  the  nature  of  the  beds  and  the 
irregularities  of '  their  dip.  The  measurements  are  made  on  a  course 
north  magnetic  from  the  bend  in  the  brook  above  the  Anagance  rokd  : — 


Grey  grits'  add  conglomerates  to  Anagance  Road.    Dip,  N.  35°  to 

40°  W.,  <70«> 1,100 

Reddish-gre'y  conglomerate 150 

Measures  odnceaTed. 836 

Conglomerate  with  limestonef  pebbles.    Dip,  S.  E.,  <  5^ 230 

Measores  concealed 420 

Soft,  reddish-brown  sandstone  and  sljales,  S.  75°  E.,  <  5^ 60 

Measures  concealed 470           Elgin  Cornar. 

Reddish-grey  conglomerate.     Dip,  8. 75®  E.,  <  6° 60                           • 

Measures  concealed 220 

Beddish-grey  conglomerate  and  sandstone.     Dip,  N.  10°  E.,  <  7° ; 

changing  at  end  to  N.  30°  W.,  <  20° 60 

Measures  concealed    to   Elgin  R.  R.      Cutting    in  red,  crumbling 
conglomerates  and  grits,  with  thin  layers  of  red  and  grey  sandstone 

and  shale.    Dip,  N.  65°  E.,  <  46° 660 

Measures  concealed  by  Millstone  Grit  deposit 

Between  the  settlement  of  Mapleton  and  that  of  Prosser  Brook,  the 
arenaceous  and  marly  beds  of  Division  4  are  seen  but  at  few  points, 
being,  apparently,  concealed  by  the  grey  sandstones  of  the  millstone 
grit,  which  hera  approach  the  metamorpbic  hills. 

Passing  to  the  second,  or  Hillsboro,  belt  of  Lower  Carboniferous  rocks, 
the  beds  of  Division  4  are  again,  for  the  most  pirt,  wanting  or  concealed 
Id  that  portion  lying  to  the  westward  of  the  bottlement  of  Baltimore,  as 
also  in  this  settlement.  To  the  eastward  of  the  latter,  however,  they 
again  come  prominently  into  view,  and  through  the  remainder  of  this 
pariah  include  the  larger  part  of  the  Lowei*  Cai'boniferous  sediments. 
They  are  well  exposed  along  the  course  of  Weldon  Creek,  which,  for  the  ^eidon  Croaiu 
greater  part  of  its  length,  has  been  channeled  fi*ora  the  softer  beds 
(brownish-red  shales),  but  the  most  complete  section  is  that  afforded  by 
Peck's  Creek,  one  of  its  principal  tributaries.  This  stream,  in  its 
descent  from  the  metamorpbic  hills,  flows  obliquely  to  the  strike  of  the 
beds,  which,  as  thus  exposed,  exhibit  the  following  succession,  measured 
on  a  course  niagnetic  north  : — 
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iMtfon  on  Mctamorphic  slatcB  of  Caledonia  Mountain,  N.  lO^*  E.  <  40^ 

iBok^  Creek.  Hard,  greenish-grej  conglomerate  of  Division  1;   dip,  N.  10°    W. 

<  20° 400 

Grey  conglomerate  ;  N.  36°  B.  <  10° 230 

Red  and  grey  conglomerates  and  grits ;  dip,  E.  <  20° 1,000 

Red  flaggy  sandstones  and  grits,  with  thin  beds  of  red  brown  shales 

and  impressions  of  plant  stems ;  dip,  N.  60°  £.  <  30°  to  bridge ...  330 

Brown  red  sandstone  and  shale ;  dip,  N.  60°  E.  <  46° 360 

Do.                do.        sharply  corrugated 80 

Soft,  brown,  and  marly  sandstone  and  shales,  in  places  much  contorted ; 

dips  from  8.  80°  E.  <  40°  to  N.  60°  E.  <  45° 1,000 

Soft,  sandy  shales,  and  reddish  conglomerates ;  dips  from  N.  36°  W. 

<  40°  to  N.  <  80° 740 

Brown-red  shales;  S.  60°  E.  <  40° 760 

Measures  concealed ;  probably  red,  marly  shales,  to  Weldon  Creek. . .  600 

The  rocks  of  Division  4,  upon  the  eastern  side  of  the  Petitcodiac  River 
occupy   the   triangular  area  lying  between  the  two  bands   of  Albert 
*  shales,  described  in  previous  pages  as  travei*sing  respectively  the  settle- 

ments of  Beliveau  and  Dover.  They  are  best  exposed  along  the  river 
bank,  and  especially  in  the  first-named  settlement,  where  the  following 
section  has  been  made.  It  will  be  noticed  that  here,  as  elsewhere,  the 
group  is  remarkable  for  its  exceedingly  broken  and  irregular  character. 

FIR. 

letionon  Section   on  shore   opposite  Hillsboro,  beginning  at   small   Creek, 

rtitoodifto 

Iver  at  below  Belireau's,  and  going  north.    Bituminous  Albert  shales. 

'"^"-  Dip,  N.  20°  W.  <  20° 

Measures  concealed  ;  covered  over  by  millstone  grit 2,000 

Grey,  micaceous,  bituminous  sandstone,  probably  oil-bearing  band,  to 

fault,  N.  10°  E.  <  60° 330 

Reddish-grey  conglomerate,  very  coarse  at  base,  full  of  limestone 
pebbles,  black  slate  and  jasper,  in  a  g^'ey  or  reddish  calcareous 
and  sandy  paste,  in  some  parts  almost  a  limestone ;  dip,  N.  5°  E. 
<  30° ;  becoming  sandy  and  finer  in  middle,  with  thin  marly 
bods  and  purple  shales,  and  again  coarser  in  upper  half,  with 
pebbles  of  slate,  epidote,  etc.,  and  one  or  two  small  veins  of 
Albeititc,  the  dip  changing  to  N.  60°  E.  <  25° 660 

Reddish  and  grey,  sandy  and  marly  beds,  N.  60°  E.  25° 40 

Do.         do.  do.    including  an  anticlinal  fold 27 

Do.         do.  including  sharp  synclinal,  in  brown-red,  sandy 

beds 37 

Reddish  and  grey,  nearly  vertical  to  fault ;  beds  on  south  side  dip  S. 
6?  E.  <  85'^ ;  on  north  side  dip  northerly.  Much  crumpled  and 
nearly  vertical 68 

Orey  grits  and  sandstones ;  S.  10°  £.  <  60°,  to  foult 70 
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Brown,  red,  marly  sandstones ;  S.  10°  W.  <  86° 76 

Do.               Do.                 irregular  and  broken ;  N.  66° 40 

Grey,  micaceous  sandstone,  and  sandy  shale,  including  beds  of  dark- 
grey  shales,  much  broken ;  dip  at  end ;  N.  W.  <  66°  to  fault. . . .  226 
Grey,  brownish  and  purple,  lustrous,  highly  corrugated  shales ;  N. 

35°  W.  <  60° 260 

Grey,  rubbly  shales  J  N.  6°W.  <40° 120 

Grey,  rubbly  shales.    Dip,  W.  10°  8.,  <  36° ;  bending  gradually  round 

and  over  a  fold  to  north-west 27 

Grey,  fine-bedded  and  lustrous,  highly  corrugated  shales.    Dip,  at  end, 

N.  66°  W.,  <35° 166 

Nearly  along  the  strike  of  grey,  purplish  and  brownish-red  beds; 

often  ripple-marked  and  pyritous.    Dip,  N.  60°  W.,  <  60° 600 

Over  similar  beds.    Dip,  at  end,  N.  26°  W.,  <  63° 380 

To  creek ; 300 

Brownish-red,  marly  shales,  N.  30°  W.,  <  30° 1,860 

Measures  concealed,  probably  same  to  creek 160 

Measures  concealed, — marshy 2,600 

Brownish-red,  marly  and  micaceous  sandstones,  and  shales  with  grey 

bands,  N.  60°  W.,  <  20° 660 

Similar  beds,— N.,  <  20° 176 

"           Numerous  small  downthrows, — N.,  <  10° 140 

«            Fault,— N.  10°E.,<40° 22 

«            Fault,— N.  10°  E.,  <  10° 330 

"            Dip,— gradually  increasing  N.  80°  <  16° 600 

"            Small  fault8,—8.  20°  E.,  <  26° 226 

"            Small  faults,— increasing  S.  10°  E.,  <  46° 66 

Ravine  and  fault,  anticlinal 

Brown-red,  marly  sandstone  and  shale.    Dip,  irregular.    Sed  beds 

meet  grey  beds  abruptly  at  end 210 

Grey  sandstones,  and  bluish-grey  shales, — N.  40°  E.,  <  46° 66 

Grey  thin-bedded  and  flaggy  shales,  irregular  in  dip.      Showing 
successions  of  bends  along  strike     Seams  between  the  beds 

filled  with  thin  veins  of  sparry  limestone 136 

Similar  beds 176 

Measures  concealed 96 

Grey,  sandy  shales.    Dip,  N.  40°  B.  <  40° ..; 10 

Measures  concealed  to 440 

4 - 

Brown  shales— finc—N.  30°  E.,  <  66° 190 

Coarse,  brown-red  conglomerate,  pebbles  of  syenite,  chlorite,  gneiss, 

grey  slate,  quartzite,  calcareous  paste  in  crystals  of  spar, — N. 

30°E.,<66° 660           ^     ^    . 

The  ropre»onUitive»  of  the  fourth  division  of  the  Lower  Carbonifei'outf 


Grey,  sandy,  micaceous  shales,— N.  20°  B.,  <  30° 
Grey,  sandy,  thin-bedded ;  changing  to  N.  36°  E.,  <  20<^ 
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sediments  in  the  valley  of  the  Memramcook  River,  are  les8  flilly  expoi^ 
than  are  the  same  beds  along  the  Petitcodiac.  Over  much  of  this  area 
they  are  concealed  from  view  by  remarkably  heavy  deposits  of  drift 
which,  being  mostly  derived  from  the  grey  sandstones  and  grits  which 
lie  to  the  north waixl,  atfoi-d  little  or  no  indication  of  the  character  of  the 
rocks  beneatrli ;  while  at  other  points,  and  especially  about  tbe  samtnitd 
of  hills  and  ridges,  they  are  directly  covered  by  these  same  arenaceous 
rocks  in  situ.  Of  the  several  localities  in  which  they  are  exposed, 
perhaps  the  most  interesting  is  that  near  Calhoun's  Mill,  on  the  Inter 
colonial  Railway,  about  four  miles  above  Memramcook  Station,  and  Dev 
the  north-eaatem  limit  of  the  Lower  Carboniferous  belt,  the  beds 
occurring  here  presenting  some  peculiar  features  not  elsewhere  met  with. 
A  short  distance  south  of  this  mill,  the  railway  in  ques^on^  following  the 
left  bank  of  the  i-iver,  has  beeji  for  a  distance  of  about  half-mile 
constructed  lipOil  and  through  ledges  of  i*ed  syenite ;  partly  fine,  but 
mostly  coai'sely  crystalline  or  porphyritic,  and  which  are  evidently 
intrusive — beini^  remarkable  as  the  only  rocks  of  this  character  met  with 
to  the  eastwaixl  of  Prosser  Brook,  in  the  parish  of  Elgin,  Albert  Goontj. 
No  exposure^)  ai*e  to  be  seen  to  the  northward  of  this  syenitic  belt,  bat 
immediately  to  the  southwai*d  occurs  the  following  succession,  the 
chai'acters  of  which  have  evidently  been  determined  by  the  nature  oi 
the  source  from  which  the  materials  of  the  beds  have  been  derived : — 


Section  on 
Interoolonial 
RailnMul  below 
GUhoun's  MUl. 


Syenitic  conglomerate,  very  coarse,  and  imperfectly  stratified,  being 
made  up  entirely  of  well  rounded,  red  and  g^'een  syenitic  i>ebbles, 
varying  in  size  from  two  inches  up  to  three  feet ;  imbedded  in  a 
syenitic,  gravelly  paste.  This  conglomerate  rests  directly  against 
massive  ledges  of  unstratified  syenite,  and,  taken  apart  from  the 
succeeding  beds,  might  readily  be  mistaken,  from  the  size  and 
irregular  distribution  of  the  pebbles,  for  a  mass  of  unstratified 
drift.    Dip,  8.  20°  W.,  <  80°.    Thickness 

Space,  without  exposures  ;  probably  occupied  by  beds  like  those 
following 

Recomposed  granitic  grits ;  rocks  of  granitoid  aspect,  but  of  frag- 
mental  origin,  varying  from  fine  to  coarse,  of  a  reddish-grey 
colour,  and  distinctly  stratified,  with  thinner  included  beds  of 
dark-purplish  red  shales,  dip,  8.  20°  W.  <  80°.    Thickness. . 

Measures  mostly  concealed,  but  including  several  beds  of  purple 
sandstone,  nearly  vertical 

Purple  and  purplish-grey  sandstone,  with  thin  beds  of  conglomerate, 
the  latter  made  up  of  red  syenite  debrit ;  also  including  several 
beds,  ten  to  twenty  feet  wide,  of  purple  slate.    The  lower  beds 


30 
210 


200 
500 
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lO 


are  nearly  yertical,  bat  the  dip  becomes  reduced.    8.  10<^  to  15^ 

W.,6(y> 300 

Grey,  flaggy  sandstones  and  shales 210 

Measures  concealed 766 

Grey,  sandy  beds,  and  brownish-red  shales.   (Dip  as  above.) 200 

Measures  concealed 


i 


•  • 


To  the  Bouthward  of  the  above  locality  there  are  but  few  expo6ai*e8 
irectly  along  the  course  of  the  river  and  railway,  but  to  the  westwaixi 
f  these  they  may  be  readily  found  along  the  various  streams  and 
avines  which  are  connected  with  the  former  on  its  western  side.  On 
he  more  northerly  of  those  streams,  at  Smith's  mill,  the  beds  are  red 
onglomerates,  i-esting  upon  red,  marly  sandstones,  and  overlain  by  red 
andy  and  shaly  beds,  and  are  remarkable  as  well  for  their  incoherence 
8  for  their  nearly  horizontal  attitude,  being  but  little  more  consolidated 
ban  many  post^tertiary  gravel  beds,  while  the  dip  does  not  exceed  five 
egrees.  (N.  W.  <  5°.)  Resting  directly  upon  these  beds,  and  in  Upper  Mem- 
p]>arent  conformity  with  them,  are  the  grey,  micaceous  sandstones  of 
he  millstone  grit.  A  similar  succession  may  be  seen  along  almost  any 
•ne  of  the  numerous  ravines  lying  on  either  side  of  the  post-i*oad  from 
iemramcook  to  Moncton,  for  a  distance  of  throe  miles  from  the  former ; 
nd  yet  again,  along  the  lower  part  of  the  Menu*amcook  River,  on 
ither  side  of  the  band  of  Albert  shales  extending  through  the  settle- 
lent  of  Tayloi*ville.  At  the  latter  point,  bright-red  conglomerates, 
lade  up,  like  those  at  Smith's  mill,  very  largely  of  syenitic  debris, 
nbedded  in  a  highly-calcareous  and  often  concretionary  paste  (traversed 
y  veins  of  Albertite),  rest  directly  upon  the  Albert  shales,  and  are 
icceeded  upwaixls  by  brownish-red,  marly  sandstones,  and  grey  bitumin- 
tuj  grits  (also  holding  thin  veins  of  Albertite),  the  latter  belonging  to 
18  millstone  grit  formation,  and  with  the  red  beds  beneath,  dipping 
)utherly,  at  an  angle  not  exceeding  eight  or  ten  degrees. 

It  is  remarkable,  that  throughout  nearly  the  whole  of  this  Memram* 
)ok  region,  in  contrast  with  what  is  seen  on  the  Petitcodiac  River,  the 
'\gher  members  of  the  Lower  Carboniferous  series  should  be  so  nearly 
3ri£ontal,  while  the  shales  beneath  are  so  generally  and  so  greatly  HoHnntaiityof 
LSturbed.  A  parallel  instance  has,  however,  already  been  referred  to  in 
le  case  of  Edgett's  Bluff,  in  Lower  Hillsboro,  and  again  in  the  valley  of 
^moiselle  Creek,  south-west  of  the  Albert  mines.  These  facts,  together 
ith  the  very  sparing  occurrence  of  the  Albert  shales  over  the  extensive 
rea  occupied  by  these  red  rocks  in  the  parish  of  Hillsboro,  where  the 
ktter  ai*e  very  variously  inclined,  would  almost  lead  one  to  suppose  that 
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limitoat 
MemrMDoook. 


TwowU  of 
liiiMitonM. 


Limettones  of 
Ifapleton. 


thoy  are  two  undonformablo  groups.     Indeed,  at  Taylorville,  the  one 
does  actually  rest  uucoufonnably  upon  the  other. 

The  i*ock8  of  Division  4,  along  the  easteiii  side  of  the  Meini*amcook 
Valley  ai'e  but  poorly  exposed,  but  so  far  as  seen,  present  no  features  of 
special  interest.  They  may  be  seen  along  the  roads  running  eastward  of 
Memramcook  Station,  where  they  consist  of  reddish-bix>wn  shales  and 
grit,  and  hold  at  one  point  a  considerable  vein  of  barite,  and  again  along 
the  coui*se  of  Chapman's  mill  brook,  two  miles  north  of  Dorchester. 
An  irregularly^  curving  belt  of  low  hills,  composed  of  coarse,  grey  mill- 
stone grit,  and  extending  from  near  Calhoun's  mill,  north  of  Memram- 
cook, to  Dorchester  village,  marks,  in  this  dii*ection,  the  limits  of  the 
entire  Lower  Carboniferous  formation. 

Division  V. — Limestones  and  Gypsum. 

It  has  been  stated  on  previous  pages,  that  the  Lower  Carboniferoib 
rocks  of  Albert  and  Westmorland  Counties,  in  addition  to  being  highly 
calcai*eous  throughout,  contain  at  various  points  extensive  deposits  of 
limestone  and  gypsum. 

There  would  appear  to  be  two  distinct  sets  of  these  limestone  strati, 
diifering  at  once  in  their  character  and  associations,  as  well  as  in  their 
stratigraphical  relations;  the  one  being  massive,  of  pale  grey  or  white 
colours,  but  slightly  bituminous,  and  not  unfrequently  containing  large 
quantities  of  chert  and  jaspar;  while  the  other  is  much  moi*e  markedly, 
as  well  as  more  regularly  stratified,  often  flaggy,  very  bituminous — and, 
therefore,  of  grey  and  dark-grey  tints — destitute  of  chert  and  jasper, 
but  associated  with  extensive  deposits  of  gypsum.  The  latter  alone 
properly  constitute  the  fifth  division  of  the  Lower  Carboniferous 
succession,  though,  from  their  lithological  charactere,  the  two  ai'e  here 
considered  together.  The  former,  which  appeal's  to  occupy  a  somewhat 
lower  horizon,  is  usually  highly  inclined  and  much  contoi'ted;  while 
that  hist  mentioned  exhibit  but  a  low  inclination,  and,  except  where 
covered  by  beds  of  gypsum,  or,  occasionally,  of  red  shale,  is  directly 
and  conformably  overlain  by  the  millstone  grit. 

In  the  Elgin,  or  western  belt  of  Lower  Carboniferous  sediments, 
limestones  are  less  conspicuous  than  in  that  to  the  east.  They  may, 
however,  be  seen  in  limited  exposures  on  either  side  of  the  Pollet  River, 
near  where  the  latter  is  crossed  by  the  Mapleton  road,  and  again  near 
Prosser  Brook,  (in  this  latter  case  dipping  X.,  <  10°.)  In  the  eastern 
part  of  the  Mapleton  settlement  there  arc  also  beds  of  limestone,  lying 
just  south  of  the  valley  occupied  by  the  Albert  shales,  but  these  arc. 
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apparently,  of  much  older  origin,  being  associated  with  a  narrow  belt  ^J^jJjiSJS" 
of  very  hard  and  obscurely  stratified  conglomerate,  quite  unlike  that  of  p^SiSt^aii^. 
the  Lower  Carbonifemus  formation  (which  appoare,  with  its  usual 
eharactei'S,  only  a  few  rods  to  the  Kouth) ;  while  the  limestone  itself  is 
metamorphic,  being  in  part  distinctly  crystalline,  of  a  dirty-white  colour, 
with  clouds  and  bands,  which  appear  to  be  due  to  finely  disseminated  and 
impure  graphite.     The  dip  of  these  beds  is  N.  10°  W.,  <  45°. 

In  the  eastern,  or  Hillsboro  belt,  the  most  westerly'  exposures  of 
limestones  noticed  by  us  are  on  the  west  side  of  Turtle  Creek,  and  not 
for  from  the  house  of  widow  Fillmore.  They  here  fonn  cliffs,  having  a 
thickness  of  about  fifty  feet;  resting  on  red  conglomerates,  and  capped  Turtle  Creek. 
by  millstone  grit.  They  are  much  contorted,  containing  shaly  beds, 
with  local  twists,  and  abound  in  deep  crevices  and  pits,  some  of  large 
extent  In  colour  they  are  reddish-brown  and  grey,  and  contain 
iiamei*ous  shells  of  Terebratula. 

To  the  eastward  of  Turtle  Creek,  and  about  the  settlement  of  Baltimore, 
tho  limestones  of  the  Lower  Carboniferous  series,  if  present,  are  con- 
cealed by  the  millstone  grit,  which  here  extends  southwards  so  as 
almost  to  meet  the  metamorphic  hills ;  but  in  the  eastern  p&rt  of  the 
parish  they  are  again  visible  near  the  Albert  mines  and  at  various  points 
about  the  village  of  Hillsboro.  The  bods  near  the  Albert  mines  occur  a 
little  to  the  east  and  south-east  of  the  latter,  along  the  coal  track,  and 
about  the  upper  part  of  one  of  the  branches  of  Demoiselle  Creek.  Here, 
as  at  Turtle  Creek,  they  directly  overlie  red  conglomerates,  filled  with 
pebbles  of  Coastal  rocks,  and  are  overlain  by  a  very  soft,  grey,  and  not 
very  coarse  conglomerate,  which  appears  to  be  the  basal  member  of  the 
millstone  grit ;  all  these  beds  being  conformable  and  dipping  S,  40°  E., 
<  10°.  Both  the  limestones  and  the  overlying  grits  are  remarkable  for  Bituminous 
their  highly  bituminous  character,  and,  the  latter  especially,  are  seamed  wd^gStoat 
with  small  veins  of  Albertite. 

Groing  south  from  the  Albert  mines,  and  crossing  over  the  high  hill  of 
reddish  conglomerate  which  bounds  it  in  this  direction,  we  find  on  the 
southern  slope,  in  a  small  branch  of  Wilson's  Creek,  the  conglomerates  piMterof 
overlain  by  limestones  similar  to  those  of  Demoiselle  Creek  ;  and  these 
in  turn,  a  little  lower  down,  and  along  the  main  brook,  by  hills  of 
plaster,  forming  cliffs  from  fifty  to  150  feet  in  height,  and  extending  for 
a  distance  of  one  and  a-half  miles. 

Between  the  valley  of  Demoiselle  Creek  and  that  of  the  Petitcodiac 
River,  there  intervenes,  avS  has  been  before  stated,  a  high  ridge  of 
millstone  grit.    On  the  ^asteim  side  of  this  ridge  a  succession,  similar 
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Struoiare. 


Bfttnre. 


Charactora. 


becomes  oloctric.  In  the  flame  of  a  spirit  lamp  it  intumesces  and  emit<( 
jets  of  gas,  but  does  not  melt  like  asphalt.  In  a  close  tube,  however,  it 
can  be  melted  with  some  intumjsscence." 

To  these  obsei*vations  of  Dr.  Dawson,  we  may  add  that  the  mineral  is 
remarkable  for  its  perfect  homogen it j;  no  appi-eciable  dlffei^nce  being 
obsei*vable  between  specimens  obtained  at  or  near  the  surface,  and  those 
taken  at  gi'eater  depths,  whether  from  one  part  of  the  vein  or  another, 
no  division  into  grades  or  qualities  being  therefore  possible.  It  exhibits 
no  ti'ace  whatever  of  lamination,  but  at  times  shows  in  its  fracture  a 
tendency  to  a  columnar  structure,  the  columns,  as  in  cei'tain  dykes, 
being  at  right  angles  to  the  enclosing  walls.  Though  usually  of  the 
hardness  above  stated,  and  brittle,  it  is  occasionally  found  sufficiently 
soft  to  admit  of  being  bent  and  chewed.  Under  the  microscope  it 
exhibits  no  traces  of  vegetable  structure.* 

As  regards  its  chemical  characteristics,  we  have  had  no  opportunity 
either  of  verifying  or  of  disproving  the  many  and  often-times  entirely 
contradictory  statements,  which  have  at  various  times  appeared  in  the 
published  reports  referring  to  this  mineral.  A  number  of  analyses  by 
different  authors  are  given  in  an  appendix.  While  admitting  of  varioos 
interpretations,  we  do  not  think  that  they  contain  anything  which 
would  necessarily  militate  against  the  view  here  adopted,  and  based  npon 
the  structure  and  geological  relations  of  the  Albertite,  that  the  latter  is 
in  no  sense  a  true  coal,  but  rather  an  oxidised  hydrocarbon,  related  to, 
though  not  identical,  with  asphalt,  and  at  one  time  existing,  like  petro- 
leum, in  a  condition  of  partial  or  complete  fluidity. 

The  Characters  of  the  Albert  Shale. 

The  more  important  of  these  charactei's,  as  distinguishing  this  gi"oup 
of  rocks  fr-om  those  with  which  they  are  associated  in  the  Lower 
Carboniferous  formation,  have  already  been  described.  Their  most 
marked  features,  as  bearing  upon  the  origin  and  occurrence  of  Albertite, 
are :  1st,  the  extreme  fineness  of  the  great  bulk  of  the  sediments  in 
question,  together  with  their  peifect  stratification  ;  2nd,  the  large 
quantity  of  bitumen,  as  well  as  lime,  which  they  everywhere  contain; 
and  3i*d,  the  abundance  of  fossil  fishes  entombed  in  many  of  the  beds, 
together  with  a  comparative  paucity  of  vegetable  remains. 


*  Dr.  John  Bacon,  sr.,  in  a  raixirt  submitted  at  the  time  of  the  ^reat  trial,  as  to  the  owDonhip  of  tbt 
Albert  Mine,  in  1S51.  Ht»tc<i  that  ne  hivd  detected,  under  the  microscope,  contorted  flbroua  tiwue  <»lkuri 
voMels  in  Albert  coal,  bnt  these  have  not  been  rocojfnizcd  by  other  observers,  and  the  authors  believe  tkt 
the  specimeriH  examined  b.v  Dr.  Bacon  must  have  included  a  piirUon  of  the  aooompaoying  ■»ia^t<ft»  or  !■*• 
been  derived  from  some  oUier  locality.  ' 
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Prom  the  first  of  these  peculiarities,  together  with  the  thickness  of  Mode  of 
the  beds,  we  can  only  infer  the  continued  deposition  of  the  lattei'  through 
a  lengthened  period,  and  under  conditions  of  general  quiescence — with  a 
freedom,  that  is  to  say,  from  powerful  currents,  or  such  other  influences 
as  ordinarily  determine  the  production  of  coarse  sediments.  Such  con- 
ditions would  be  aftbrded,  in  the  case  of  fresh  water  deposits,  by  a  lake,  or 
among  those  of  strictly  marine , origin,  only  in  sheltered  bays  or  in 
somewhat  deep  off-shore  soundings.  It  seems  hardly  probable  that 
strata  of  such  extent  and  thickness  should  result  from  a  pui*ely  lacustrine 
mode  of  deposition ;  while  the  occurrence  of  ripple-marks,  mud  cracks,  and 
other  similar  impressions,  as  clearly  indicate  that  the  beds  ai'e  of  shallow- 
water  origin.  Moreover,  were  they  entirely  marine  we  would  naturally 
look  for  some  evidence  of  the  fact  in  the  occurrence  of  mai*ine  shells, 
such  as  ai*e  elsewhere  met  with  in  the  Lower  Carboniferous  formation. 
In  the  Albert  shales,  by  far  the  most  abundant  fossils  are  the  remains  of  Poasiis. 
fishes,  which,  in  certain  beds,  rest  in  almost  incalculable  numbers,  and  in 
a  most  remarkable  state  of  preservation.  They  have  been  referred  to  the 
genus  Falosoniscus,  and  have  even  boon  described  as  embracing  several 
species;  but,  so  far  as  wo  are  aware,  these  descriptions  have  in  no 
instance  been  based  upon  such  critical  examinations  as  would  suffice  to 
indicate  with  certainty  either  their  true  relationship  or  the  conditions  of 
their  entombment.  On  the  other  hand,  the  associated  vegetable  fossils, 
Uiough  in  part  distinctively  terrestrial,  are  also  insufficient  to  decide 
this  point  with  certainty.  Among  those  most  commonly  occuiTing,  are 
Jjepidodendran  elegans  and  OychpterU  Acadicor—hotYi  characteristic  foims 
of  the  Lower  Coal  formation  of  Dawson ;  but  both  are  rare,  usually  in 
small  fragments,  and  so  inclosed  in  the  shale  as  to  indicate  that  their 
present  position  is  the  result  of  diifting.  In  addition  to  these,  there  is 
one  fossil,  found  by  us  at  Beliveau,  which  would  seem  to  point  to  at 
least  a  paitially  marine  origin  for  a  portion  of  the  shales — being 
apparently  a  true  seaweed,  branching  dichotomouHly,  and  bearing  much 
resemblance  to  some  species  of  the  modern  genus  Polysiphonia,  Upon  Marine  pUmta. 
the  whole,  we  are  inclined  to  the  belief  that  the  beds  are  of  estuaiy  rather 
than  of  either  marine  or  lacustrine  origin  ;  and  that  they  were  succes- 
sively laid  down  in  a  shallow,  but  subsiding  trough,  abundantly  tenanted 
by  fishes,  and  receiving  occasional  accessions  of  vegetable  debris,  but 
subject  at  times  to  such  changes,  through  the  production  or  removal  of 
barriers,  as  would,  by  the  alteration  of  the  contained  waters  either  in 
depth  or  purity,  lead  to  the  somewhat  sudden  dewtniction  and  entomb- 
ment of  its  contained  species.    It  should  be  added,  that,  in  the  opinion 
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of  Dr.  BawBon,  who  now  also  regards  the  Albertite  ae  an  altered 
petroleum,  the  entire  series  of  shales  represent  beds  of  mud,  charged 
with  a  great  quantity  of  finely  comminuted  vegetable  matter,  of  the  nature 
of  a  peaty  muck,  which  has  become  perfectly  bitumenised;  a  view 
strongly  favoured  by  some  portions  of  the  shales,  which,  espocially  when 
weathered,  often  exhibit  an  appeai*ance  forcibly  recalling  some  varieties 
of  lignite  or  brown  coal,  or  even  of  ojxlinary  unaltered  wood. 

The  amount  of  bitumen  contained  in  the  Albert  shales,  though  every- 
where lai'go,  is  much  gi*eater  at  some  points  than  at  others.  Among 
those  where  it  is  especially  abundant  may  be  mentioned  the  locality  at 
Baltimore,  the  Albert  mines,  Beliveau  and  Taylorville,  on  the  Memram- 
cook,  pai-ticulars  of  which,  in  reference  to  this  point,  are  given  below. 
They  ai*e  the  same,  with  the  exception  of  that  first  named,  in  which  ihc 
Albertite  has  been  most  abundantly  met  with,  as  well  as  those  in  which 
the  associated  sandstones  are  most  highly  impregnated  with  petroleum 
or  inflammable  gases, — facts  which  evidently  point,  as  regards  theee 
various  products,  to  a  community  of  origin. 

The  Mode  of  Occurrence  of  the  Albertitey  and  its  Belations  to  the  Associated 

Strata, 

Fix)m  the  description  of  the  Albert  mine  given  upon  page  366,  there 
can,  we  think,  no  longer  exist  a  doubt  that  the  deposit,  here  so  extensively 
worked,  is  a  true  vein,  occupying  irregular  fissures  among  highly  disturbed 
strata,  and  in  no  way  presenting  any  analogy  to  an  oixiinary  coal  bed. 
The  principal  facts,  in  part  exhibited  therein,  and  upon  which  this, 
statement  is  based,  may  be  briefly  summarised  as  follows : — 

1.  An  entire  want  of  correspondence  between  the  course  of  the  depobit, 
as  a  whole,  and  that  of  the  enclosing  shales;  the  latter  exhibiting  a 
succession  of  folds  and  a  general  sweep  in  the  trend  of  the  beds; 
while  the  course  of  the  Albertite  vein  is  approximately  uniform, 
cutting  these  folds  at  a  variety  of  angles. 

2.  The  frequent  want  of  conformity  between  the  inclination  of  the  vein 
and  that  of  the  enclosing  strata ;  the  former,  while  at  times  approxi- 
mately parallel  to  these  strata,  being  at  othena  in  dii*ect  contact  with 
their  edges. 

3.  A  general  anticlinal  structure  in  the  shales,  together  with  frequent 
faults;  these  being  conditions  favourable  for  the  production  of 
fissures  and  the  fonnation  of  mineral  veins. 

4.  Great  variability  in  the  thickness  of  the  vein,  both  horissontally  and 
vertically,  and  even  within  short  distances;  these  variations  being 
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apparently  determined  in  all  cases  by  the  movements  affecting  the 
associated  beds. 

5.  The  occurrence  of  what  may  properly  be  termed  Albertite  breccias, 
i.e.,  of  masses  of  shales,  often  extensively  and  minutely  broken  and 
shattered,  but  of  which  the  angular  fragments  have,  subsequently, 
been  I'e-cemented  by  Albertite. 

6.  The  absence  of  any  true  under-clays  in  connection  with  the  vein 

though  at  some  points  thin  layers  of  clay,  analogous  to  the  selvage 
of  ordinary  veins,  intervene  between  the  latter  and  the  bounding 
walls. 

7.  The  occurrence  of  divisional  planes  in  the  Albertite  transverse  to  the 

course  of  the  vein,  and  perpendicular  to  the  bounding  walls. 

8.  The  occurrence  of  '^  hoi*ses  *'  or  detached  masses  of  the  wall  i*ock, 

enclosed  by  Albertite;  while  the  latter,  in  some  instances,  fills  the 
angular  cavities  fi*om  which  such  **  hoi^ses  "  have  fallen. 

In  addition  to  the  indications  thus  afi'oi*ded  as  to  the  fi^eneral  vein-ori^n  Period  of 
of  the  deposit  in  question,  we  think  that  the  same  facts  point  also  to  the 
flirther  conclusion  that  the  latter.is  of  subsequent  ongin  to  the  associated 
beds.  Indeed,  the  one  conclusion  is  a  necessary  consequence  of  the  other. 
It  is  probable  that  the  infilti*ation  of  petroleum  or  bituminous  matter  began 
simultaneously  with  the  first  movements  of  the  shales  which  opened 
the  beds,  or  which  by  slipping  gave  rise  to  faults  and  dislocations,  and 
may  have  been  mostly  confined  to  the  period  imm^iately  subsequent  to 
the  deposition  of  the  shale.  That  it  continued,  however,  to  a  very  much 
latpr  period,  and  to  a  lime  when  these  movements  had  for  the  most  part 
ceased,  is  conclusively  shown  by  the  occurrence  of  the  mineral  in  the 
overlying  and  unconformable  millstone  grit,  i^ot  merely  in  scattered 
grains,  but  in  the  form  of  well  defined  veins,  similar  in  character  and 
coincident  in  general  direction  with  the  pnncipal  vein  at  the  Albert 
Mines. 

And  here  it  may  be  well  to  say,  that  the  facts  observed  by  us  give  no  Fonnerviewiai 
countenance  whatever  to  the  view  advanced  by  some  authors,  that  the  the  bitomen. 
Albertite  has  not  been  derived  from  the  bituininous  shales  in  which  it  is 
now  contained,  but  from  underlying  Devonian  strata.  Against  such  a 
supposition  it  is  only  necessary  to  say  that  no  strata  of  Devonian  age 
are  known  to  occur  anywhere  in  the  vicinity,  or  within  many  miles  of 
the  Albertite  deposits,  those  once  referred  to  that  position  having  since 
been  shown  to  be  of  much  greater  antiquity ;  and  ftu'ther,  that  whatever 
the  age  of  the  slates  and  schists  against  which  the  Lower  Carboniferous 
rocks  repose,  their  metamorphism,  taken  in  connection  with  their  uncon- 
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formability  to  tho  latter  group,  wholly  dirtprove  the  idea  that  they  have 
been  the  source  from  which  the  bitumen  of  the  Albert  shales  and  the 
associated  strata  have  been  derived.  So  marked  is  that  metamorphism, 
even  in  the  case  of  the  nearest  undoubted  Devonian  strata,  those  of  St 
John  County,  that  these,  similarly  unconformable  to  the  Lower  Carbon- 
iferous sediments,  have  lost  all  trace  of  bituminous  matter,  the  contained 
tree-trunks  having  been  converted  into  anthracite,  and  the  fronds  of  feriw 
into  graphite.  The  only  facts  known  to  us  giving  any  countenance  to 
the  idea  that  the  Albertite  may  have  been  derived  from  sabjacent  strata 
ai*e  those  furnished  outside  of  the  limits  of  this  i-eport,  at  a  locality  in 
the  Mechanics*  settlement  in  King's  county,  and  these  we  believe  to  be 
capable  of  a  different  interpretation.  At  two  points  in  this  settlement, 
viz.,  on  the  Martin's  and  Owen's  properties,  small  veins  of  Albertite 
have  been  observed  in  the  old  grey  slates  and  chloritic  schists,  bat  at 
both,  their  occurrence  is  at  or  near  the  line  of  contact  between  them 
metamorphic  i^ocks  and  the  overlying  Lower  Carboniferous  strata,  while 
over  the  extensive  aroa  to  the  southward,  occupied  by  similar  rocks,  no 
such  veins  have  been  anywhere  met  with.  On  the  Owen's  property  at 
least,  it  can  haixily  be  doubted  that  the  source  of  the  Albertite  veins 
occurring  here  is  to  be  sought  in  the  Lower  Carboniferous  formation,  for 
in  addition  to  a  small  vein  (l-16th  of  an  inch)  contained  in  the  slates, 
there  is  a  narrow  belt  of  conglomerate,  similar  in  every  way  to  one  of 
those  near  the  Albert  mine,  and,  like  the  latter,  containing  also  irregalar 
veins  of  Albertite.  It  is  apparently  enclosed  between  parallel  walls  of 
slate  (clipping  N.  20®  W.,  <  55**),  and  has  the  appearance  of  a  conform- 
able bo<i,  but  is  wholly  different  in  character,  and  probably  constitutes 
the  upper  member  of  tho  Lower  Carboniferous  formation,  which  here 
occupies  an  irregularly  shaped  basin  in  these  older  rocks.  At  neither 
of  those  iK)ints  are  any  shales  visible,  but  their  absence  may  be  aoooimted 
for  on  a  similar  supposition. 

Adopting,  then,  the  view  above  advocated,  that  the  Albertite  deposits 
represent  true  veins  of  bituminous  matter,  derived  from,  but  subsequent 
in  oriirin  to  the  associated  Albert  shales,  we  have  now  to  consider  the 
imfK)rtant  question  as  to  whether  the  original  deposit  of  this  mineral,  so 
loni^  and  so  profitably  worked  at  the  Albert  mine,  is  the  only  considerable 
deposit  of  this  character,  or  whether  others,  of  equal  extent  and  value, 
may  not  reasonably  be  looked  for. 

In  answer  to  this  question  we  may,  in  the  first  place  observe,  that  so 
far  Jis  corrospondcnee  of  conditions  may  be  regarded  as  implying  simi- 
larity of  results,  there  is  every  reason  to  believe  that  various  depoeite 
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of  Albertite  do  actually  exist    It  would  be  difficult  to  say  in  what  way 

the  shales  of  Elgin,  of  Baltimore,  of  Beliveau,  or  of   Memramcook, 

differ  from  those  of  the  Albert  mines,  whether  in  character,  in  thickness, 

in  the  amount  of  contained  bitumen,  or  in  the  physical  disturbances  they 

have  undergone.    At  Baltimore  the  proportion  of  contained  bitumen 

would  appear  to  be  even  greater  than  at  the  latter  locality.    At  all  these 

points  the  beds  have  been  profoundly  disturbed,  are  full  of  abrupt  folds 

and  corrugations,  and  have  been  broken  by  numerous  faults,  such  as 

would  naturally  result  in   the  production  of  more  or   less  extensive 

fissures,  to  be  subsequently  filled  up  with  exti*aneous  matter.    And  that  Exirtmoeof 

the  special  conditions  required  for  the  production  of  Albertite  itself,  different  points, 

existed  to  a  corresponding  extent,  is  proved  by  the  actual  occurrence  of 

small  veins  of  this  mineral  at  thi'ee  of  these  widely  separated  points, 

while  at  the  Mechanics*  Settlement,  in  King's  County,  similar  veins  are 

met  with,  and  even  still  more  remotely,  near  Apohaqui  station,  in  the 

same  county,  a  distance  from  the  extreme  easterly  veins  on  the  Mem- 

ramcook,  of  not  less  than  sixty  miles.    It  is  true  that  at  the  Albert  ProbebUitiei  of 

'  its  oocurrenoe. 

mines  the  evidences  of  an  anticlinal  structure  arc  more  mai*ked  than 
elsewhere,  and  much  importance  has  been  attached  to  this  fact;  but  it  is 
not  true,  even  there,  that  the  fissure  occupied  by  the  Albertite  conges- 
ponds  with  the  axis  of  such  anticlinal,  and  it  may  be  in  no  way  con- 
nected with  it.  If  any  difference  exists  it  is  to  be  found  in  the  peculiar 
position  of  the  Albert  mine,  at  the  extreme  eastern  end,  and  in  immediate 
proximity  to  the  great  belt  of  metamoi-phic  rocks,  extending  eastwaixi 
from  near  St.  John  to  Caledonia  Mountain,  which  has,  probably,  had 
a  determining  influence  in  connection  with  the  physical  movements  to 
which  the  region  has  been  subjected ;  but  whethei*  this  circumstance  is 
one  entitled  to  much  weight,  in  connection  with  the  occurrence  of 
Albertite,  we  are  not  prepared  to  say.  The  fact  that  the  course  of  the 
vein  at  the  Albert  mines,  and  its  apparent  extension  eastward  through 
the  East  Albert  mine  to  Memi*amcook,  coincides  very  nearly  with  that 
of  the  axis  of  this  chain,  may  possibly  have  some  beai*ing  upon  the 
sabject. 

It  is  obvious;  from  what  has  now  been  stated,  that  in  any  future  Fatme 
explorations  for  the  mineitil,  these  should,  as  far  as  possible,  be  confined  liouid  be"" 
to  the  Albei*t  shales,  the  original  source  of  the  Albertite,  or  to  their  Albert  ibaiee. 
immediate  vicinity.    It  is  true  that  veins  of  the  latter,  of  small  size, 
are  known  to  penetrate  the  overlying  red  sediments,  and  even  the  mill- 
stone grit,  but  only  at  points  whei*e  there  is  reason  to  believe  that  these 
rest  upon  the  shales  beneath,  while  in  the  case  of  its  occurrence  in 
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conglomerate  and  slate,  at  Mechanios'  Settlement,  above  noted,  it  is 
probable  that  a  like  asaociation  exists.  It  is  farther  evident  that  the 
points  where  it  is  most  likely  to  occnr  are  those  in  which  there  are  the 
most  abundant  evidences  of  physical  disturbances,  such  as  folds  and 
fhtctores.  The  positions  of  some  of  the  moi*e  important  of  these  folds 
and  lines  of  fault,  so  far  as  we  have  been  able  to  determine  them,  are  laid 
down  upon  the  accompanying  maps,  but  in  the  present  thickly-wooded 
condition  of  much  of  the  country  in  which  these  occur,  they  are.  neces- 
sarily, only  approximations.  Some  weight  is  also  probably  to  be 
attached  to  the  relative  amount  of  bitumen  contained  in  the  shales  at 
different  points,  as  well  as  to  the  presence  of  petroleum  springs  and  jets 
of  inflammable  gas.  These  latter  are  almost  entirely  confined  to  the 
more  easterly  portions  of  the  bolt,  and  it  is  hero,  also,  as  above  stated, 
that  the  bitumen  has  most  extensively  penetrated  the  overlying  strata. 

Method!  of  Upon  the  whole,  we  are  disposed,  after  a  carefbl  survey  of  the  entire 
field,  to  look  upon  these  easterly  portions,  and  particularly  the  district 
lying  between  the  Albert  mine  and  the  Memmmcook  Biver,  as  affording 
the  best  field  for  exploratory  efifbrts,  though  deposits  of  Albertite  may 
reasonably  be  looked  for  in  any  portion  of  the  shale  belt,  and  especially 
where  the  latter  has  been  extensively  disturbed.  Such  explorations 
should  be  made  by  borings,  with  the  employment  of  diamond  dnlls,  as 
affording,  upon  the  whole,  the  cheapest  and  most  expeditious  method  of 
testing  numerous  points,  but  in  each  case  only  afler  a  care^l  study  of 
the  ground,  and  under  competent  direction. 

Yield  oi  It  may  be  worth  while,  in  this  connection,  to  say  a  few  words  about 

Albert  mine.  ^  the  present  status  of  the  Albert  mine  itself,  and  the  probability,  or 
otherwise,  which  it  affoixis  of  a  continued  remunerative  supply  of 
Albertite.  That  there  has  been  a  great  diminution  in  the  actual  yield  in 
the  coui*se  of  the  last  eight  or  ten  years,  is  sufficiently  indicated  by  the 
fact  that,  while  between  the  years  1863  to  1869,  inclusive,  the  amoont 
raised  annually  was,  upon  an  average,  over  17,000  tons,  it  has  since 
averaged  not  more  than  6,000  tons.  This  falling  off,  however,  is,  in 
part,  to  be  ascribed  to  the  existence  of  a  less  urgent  demand  for  the 
mineral,  and  its  more  restricted  applications  in  consequence  of  the 
discovery  of  such  extensive  deposits  of  natui*al  oils  in  Pennsylvania  and 
elsowhere.   A  more  important  consideration  is  the  fact,  that  while  in  the 

Tbidmea  of  eai*lier  workings  the  thickness  of  the  seam  removed  was  at  some  points 
not  less  than  sixteen  feet,  the  maximum  thickness  now  worked  is  only 
six  to  seven  feet,  while  much  of  the  vein  is  still  thinner.  But  even  this 
fact  should  not  be  looked  upon  as  necessaiily  indicating  the  immediate 
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or  even  the  approximate  failure  of  the  mine.  Apart  from  the  Dact  that 
there  is  a  very  considerable  reserve,  even  in  connection  with  the  present 
workings,  in  which  the  Albertite  is  known  to  occur,  and  in  quantities 
sufficient  to  meet  the  demand  for  some  years  to  come,  there  are  still 
large  areas  occupied  by  the  shales  and  forming  a  portion  of  the  same 
tract,  in  which,  as  yet,  no  explorations  whatever  have  been  made. 

Bituminous  Shales. 
In  addition  to  containinff,  at  various  points,  veins  of  Albertite,  the  Yield  oigMM 

"  *^  oil  per  ton. 

so-called  "  Albert  shales "  themselves  contain  a  sufficient  quantity  of 
bituminous  matter  to  make  them  an  available  soui*ce  both  of  oil  and  of 
gas.  The  amount  of  this  matter  varies  considerably,  even  among  beds 
of  the  same  locality  and  but  little  removed  from  each  other ;  but  in  the 
case  of  the  ncher  beds,  such  as  occur  at  Baltimore  and  on  the  Memram- 
cook,  the  yield  has  been  as  much  as  sixty-three  gallons  of  oil  per  ton,  or 
7,500  feet  of  gas.  At  the  last  named  point,  works  for  the  manufacture 
of  oil  were  some  years  ago  erected,  but  subsequently  abandoned,  in  con- 
sequence of  the  impossibility  of  competing  with  the  natural  production 
of  oils  in  Pennsylvania  and  elsewhere.  At  present  it  is  doubtfbl 
whether  any  of  these  shales  can  be  profitably  worked,  but  that  they  will 
in  time  again  become  of  value,  as  the  supplies  of  petroleum  become 
reduced,  can  haitlly  be  questioned.  It  is  possible,  also,  that  they  may  be  patoro  eooooia 
made  available  for  other  applications,  as,  for  example,  the  manufacture  ^p®'*"**- 
of  paving  materials  or  cements — the  lime,  as  well  as  bitumen,  which 
they  contain,  seeming  to  adapt  them  well  for  this  and  kindred  uses. 

The  amount  of  shale  exported  from  Taylorville,  on  the  Memramcook 
Biver,  in  the  year  1865,  was  about  2,000  tons ;  which  was  sold  in  the 
United  States*  markets,  in  the  raw  state,  at  the  rate  of  $6.00  per  ton. 

Petroleum. 

The  localities  at  which  fluid  petroleum  has  been  observed  to  occur,  Springi. 
within  the  region  to  which  this  report  relates,  are  the  Albert  mines. 
Upper  Hillsboro,  Beliveau,  Memramcook  and  Dover.  At  each  of  these 
points  its  source  would  appear  to  be  the  Albert  shales,  or  rather  the 
somewhat  sandy  beds  which  are  associated  with  the  latter  ;  although,  at 
Upper  Hillsboi-o,  it  has  been  obtained  from  the  overlying  red  beds, 
(Division  IV.,)  and  at  Dover  rises  to  the  surface  in  connection  with 
ordinary  springs.  It  is  especially  abundant  in  the  sandstones  overlying 
the  shales,  and  it  is  from  these,  if  anywhere^  that  it  is  likely  to  be  obtained 
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fonnarboriiigB  in  available  quantities.  Several  attempts  have  already  been  made  Id 
this  direction,  as  at  Dover,  Memrameook  and  HtHsboit>,  bat  although 
oil  was  in  each  case  obtained,  the  flow  proved  to  be  too  small  to  allow  of 
profitable  collection.  It  may,  however,  be  questioned  whether  the 
particular  points  selected  fbr  trial  were  really  the  most  favourable,  and 
also,  whether  the  adoption  of  a  somewhat  diiferent  method  of  obtaining 
the  oil  might  not  result  more  favourably.  So  far  as  we  are  aware,  little 
or  no  attention  has  been  paid,  in  the  choice  of  boring  sites,  to  the 
geological  structure  of  the  region,— such  as  the  occurrence  of  faalt8, 
basins,  and  the  like, — whereas  this  is  all  important  in  its  bearing  on  the 
success  or  failure  of  any  such  attempts.  It  is  also  a  well  known  fact, 
that^  in  the  case  of  many  oil  wells,  a  somewhat  powerful  and  prolonged 
suction  will  originate  and  maintain  a  flow  of  oil,  where  in  a  simple  open 
hole  this  will  be  altogether  insignificant  or  wanting.  The  expenment 
might  be  worth  trying  whether  a  similar  result  could  not  be  obtained  in 
the  present  instance.  It  is,  at  least,  certain  that  the  strata  in  question 
are  at  many  points  saturated  with  oil,  and  it  is  difficult  to  assign  any 
reason  why  the  latter  should  not,  under  favourable  circumstances,  be 
present  in  available  quantities. 

(gypsum  and  Anhydrite, 

iMekDMi  of  The  position  and  geological  relations  of  the  plaster  bods  have  been 

described  in  preceding  pages.  They  are  at  once  the  most  extensive  and 
the  most  valuable,  if  not  the  purest,  of  the  plaster  deposits  of  New 
Bninswick,  and  exhibit  a  thickness  of  from  thirty  to  150  feet. 

Much  of  the  rock  is  a  pure  white,  snowy  alabaster,  quite  soft  and 
readily  cut  or  ground  ;  while  other  portions  arc  of  a  pale  cream-colour, 
or  a  light  shade  of  grey  or  blue,  and  translucent.     With  these  there  is 

cbMTftcter  of  the  moro  or  Icss  of  haixl  plaster,  or  anhydrite;  but  the  bulk  of  this  is 
generally  beneath  the  gypsum,  or  runs  through  it  only  in  irregular 
streaks  or  veins.  Selenite  or  ciystallisod  gypsum  is  rare,  and  mostly 
confined  to  veins;  though  small  crystals,  of  a  dark  colour,  are  not 
infrequently  sci^tered  through  the  other  varieties.  No  instance  of 
Albertite  veins  penetrating  the  gypsum  was  observed  by  us  or  is  known 
to  the  present  proprietors  of  the  quarnes ;  but  a  specimen  in  the  museum 
of  the  University  of  New  Bninswick,  brought  fi-om  near  Hill boro,  shows 
crystals  of  selenite  cemented  by  this  material. 

The  first  quarries  opened  for  the  removal  of  plaster  wei-e  those  of 
Lower  Hillsboro.    The  material  thence  derived  was,  however,  employed 


plMter. 
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only  for  exportation  in  the  raw  Btate,  works  for  calcination  having  been 

fii'St  erected  in  1861.    These  are  mostly  supplied  from  what  are  known  Huiaboro  piaiter 

woriu. 

as  the  New  Quarries,  about  one  and  a-half  miles  north-east  of  the  Albert 
mines  and  three  miles  from  Hillsboro,  with  which  they  ai*e  connected  by 
tramwfty,  The  total  faoe  of  rock  in  these  quai*ries  is  about  one  hundred 
feet,  of  which  seventy  is  composed  of  soft  plaster,  this  resting  upon  hard 
plaster  or  anhydrite  of  unknown  thickness.  The  works  at  Hillsboro 
have  a  productive  capacity  of  about  600  pounds  per  day,  and,  with  the 
quaiTies,  give  employment  to  about  one  hundred  hands. 

Note  on  Map. — Limestones  are  indicated  by  three  short  parallel  lines  Moteonmai). 
along  line  of  strike. 

The  patch  of  purple  at  the  western  border  of  the  map,  is  not  intended 
to  represent  the  outline  of  Albert  shales  at  this  point. 
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COMPOSITION  OF  ALBKRTITB-^8  COMPARED  WITH  COAIj  AND 

ASPHALT. 


ULTOCATI  AMALTBIS. 


Albertite 

Caking  coal,  South  Wales 

"        "     Northumberland . 

Block  coal,  Indiana 

Cannel  coal,  Wigan 

Cuban  asphalt 


86*04 
82-56 
78*69 
82-70 
80  07 
82*33 


S 


8*96 
6-36 
6-00 
4*77 
5*53 
9-10 


1-97 
8-22 
1007 
9*39 
8-10 
6*24 


2*93 
1*65 
2-37 
1*62 
212 
1*91 


•g. 


trace. 
0*75 
1*51 
0*45 
1*50 
trace. 


I 


0*10 
1-46 
1  36 
1-07 
2-70 
0-40 


i 

1 

< 


WetiicrilL 

Noad. 

Tookey. 

Cox. 

Vaox. 

Wetberill. 


PBOXDCATI  JUIALT8I8. 


VolatUe  Matter. 

fixed  Carbon. 

Ash. 

Anatyit. 

Albertite.... 

58*48 

40-86 

0-66 

T.  R.  Chilton. 

Cf 

.... 

61*0 

38.5 

0-6 

Penney. 

u 

.... 

r57-2     (combustible.) 

« 

(   0-4    (water.) 

42-4 

.... 

Dawson. 

If 

.... 

58*8 

41-2    (coke.) 

.  • . . 

Chas.  T  Jackson. 

Whitby  jet.. 

r   67*1  (combuRtible.) 
1    1*6    (water.) 

■   42-4     (coke.) 

.  •  •  • 

Dawson. 

RXPORT  BT  L.  W.  BAILEY  AND  B.  W.  BLL8. 


397 


TABLE  OP  SPECIFIC  GRAVITIES. 


VROM  REPORT  ON  ALBIBT  MUOi  BT  PBOnSBOB  B.  0.  TATLOB. 


Albertite, 1-096,  1096,  1091            — B.  C.  Taylor. 

"        1*096  — Charles  E.  Buck. 

"        1-097  — ^Profeaaor Penny,  Glasgow. 

«        1-097  — WetheriU 

"        1-106  — J.  Bobb. 

«       1107  —C.T.Jackson. 

Chapapote,  Cuba 1142,  1-197,  1-189,  1,153— B.  C.  Taylor. 

Asphalt,  Dead  Sea 1-160  —Phillips. 

«             "       1148  —Taylor. 

^      Peru 1*080  — Bouringalt 

Petroleum,  Ayer's  Farm,  N3.  1-301             —Taylor. 

Asphalt,  Trinidad 1-378            —     " 
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^Special  Report  referred  to  by  Mr,  Sehoyn^  page  4.] 


Hon.  a.  E.  Botsfobd, 

President  of  "  Beliveau  Albertite  and  Oil  Company" 

Sib, — Having  been  requet^ted  by  you  to  prepare,  for  the  use  of  the 
Beliveau  Albertite  and  Oil  Company,  a  report  on  their  property  at 
Beliveau,  with  a  view  to  assist  the  proving  and  development  of  the 
latter,  and  having  received  from  the  Director  of  the  Geological  Survey 
permission  to  make  such  report,  we  beg  leave  to  submit  the  following : — 

The  subject  upon  which  (accoi-ding  to  our  letter  of  instructions)  our 
opinions  are  especially  desired  being  two-fold,  a  similar  division  may  be 
adopted  here. 

I. — A  comparison  of  the  Beliveau  property,  with  that  of  the  Albert 
mine,  as  to  their  general  geological  structui*e  and  relations,  and  the 
occurrence  of  Albertite. 

The  justly  celebrated  Albeil;  mine  lies  at  the  eastern  end  of  a  range  of 
liighlandfi,  composed  of  crystalline  rocks  (micaceous  and  chloritic  slates, 
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felsites,  &c.,  with  intrusive  syenites)  of  undetermined  age,  and  which,  in 
the  immediate  vicinity  of  the  mine,  terminate  somewhat  abiniptly,  tbr 
land  falling  off  rapidly  from  an  elevation  of  1,000  or  1,200  feet  to  aooui 
250  feet.  The  rocks  in  which  the  mine  is  opened  belong  to  the  Lower 
Carboniferous  formation,  and  consist  chiefly  of  a  series  .of  shales,  now 
generally  known  as  the  "Albert  shales,"  lying  at  or  hear  the  base  of 
that  fbrmation.  These  shales  are  mostly  fine-grained,  in  parte  soft  and 
thinly  bedded,  readily  splitting  into  thin  and  flexible  layers  and  sheets, 
and  in  others,  hard,  tough  and  compact,  breaking  only  with  difficulty, 
and  with  a  broad  conehoidal  fracture.  They  are,  generally,  of  a  dark- 
gi'ey  colour,  sometimes  approaehing  black  and  brown,and  in  addition  to 
much  calcareous  matter,  are  highly  charged  with  bitumen,  imparting 
to  the  rock,  especially  when  freshly  broken,  a  strong  bituminous  odour, 
and  yielding,  under  the  influence  of  heat,  large  quantities  of  combustible 
oil  and  gas.  Beds  moi'e  sandy  than  the  ordinaiy  shales,  not  infrequently 
alternate  with  the  latter,  and  also  overlie  them  at  each  end  of  the  mine; 
these  are  also  bituminous,  and  contain  petroleum,  which  at  some  points 
may  be  readily  collected  in  small  quantities. 

The  attitude  of  the  beds  at  the  Albert  mines  is  very  irregular,  and 
indicative  of  profound  disturbances,  as  having  aflEected  the  r^ou  in 
which  they  occui*,  the  beds  being  thereby  thrown  fi-om  their  originally 
horizontal  position,  and  pressed  into  numerous  folds,  as  well  as  being 
extensively  fractu]*ed  and  Suited.  Some  of  these  folds  are  limited  b 
their  extent  and  local  in  their  chai*acter,  being  mere  corrugations 
affecting  small  maHHes  of  strata,  while  others  are  more  extensive,  and 
apparently  include  the  whole  series.  It  is  in  openings,  or  fissures  pro- 
duced by  such  movements,  that  the  mineral  Albertite  has  been  collected; 
probably  by  a  process  of  slow  segregation  from  the  enclosing  shales. 
The  course  of  this  principal  fissure,  which  varies  in  width  from  one  to 
sixteen  feet,  is  about  fifteen  degrees  to  the  north  of  east,  or  not  fnr  fnm 
that  of  the  axis  of  the  belt  of  highlands  already  referred  to  as  approach- 
ing the  mine  upon  the  western  side,  and  which  probably  assumed  their 
present  position  at  the  close  of  the  Devonian  age,  or  in  the  period 
immediately  preceding  that  of  the  Albert  shale  deposits.  So  far  as  our 
present  knowledge  goes — our  underground  examinations  not  being  yet 
completed — it  has  no  direct  connection  with  the  attitude  of  the  strata,  to 
which  it  at  some  points  conforms,  while  at  others  it  intersects  them 
obliquely,  and  at  others  again  presents  both  these  fmctures  at  the  same 
point  on  the  opposite  walls.  Jags  or  lateral  dislocations  in  the  vein  are 
of  frequent  occuri'ence,  as  well  as  ^*  nips"  or  points  where  the  walls,  by 
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approaohing,  redace  or  destroy  the  latter.  Leaders  of  Albertite  of 
various  proportions  ramify  from  the  main  vein,  and  in  some  oases  have 
been  profitably  worked,  but  in  the  majonty  of  instances  have  been  found 
to  lessen,  as  the  distance  fi-om  the  main  vein  is  increased. 

Passing  now  to  the  property  at  Beliveau,  we  may  observe  that  with 
the  exception  of  the  proximity  of  the  ridge  of  metamorphic  rocks  to 
which  references  has  been  made  at  the  Albert  mine,  the  general 
geological  conditions  are  similar  to  those  of  the  latter  locality.  The 
shales,  which  present  pi-eciseiy  similar  characters  and  varieties,  are  here 
largely  developed,  having  a  surface  breadth  in  places  of  not  lees  than 
one-fourth  of  a  mile.  They  are  also,  sa  at  the  Albert  mine,  highly 
disturbed,  the  strata  being  tilted  at  vaiious  angles  up  to  verticality, 
besides  exhibiting  at  several  points  lateral  corrugations  and  evidences 
of  extensive  faults.  They  are,  as  at  the  Albert  mines,  highly  bituminous ; 
the  associated  sandstones  are  saturated  with  petroleum,  and  jets  of 
inflammable  gas  arise  from  crevices  and  fissures  of  the  rock. 

It  has  been  suggested  that  at  Beliveau,  as  at  the  Albert  mine,  an 
anticlinal  structure  prevails,  i.e, :  the  formation  as  a  whole  has  been 
doubled  by  folding,  the  two  sides  of  the  fold,  like  the  sides  of  a  roof  or 
boat^  inclining  in  opposite  directions  from  a  centi*al  axis.  Of  such  an 
anticlinal  sti*uctui*e  we  have  failed  to  find  any  distinct  evidence  ;  for 
though  the  beds,  as  at  the  Albert  Mines,  exhibit  local  twists  and 
corrugations,  the  strata  over  nearly  all  portions  of  the  property  dip 
northerly,  and  at  no  points  more  than  two  or  three  degrees  from 
verticality  in  the  opposite  direction,  and  then  only  for  a  few  feet.  The 
strata  also  which  appear  on  the  northern  side  of  the  supposed  axis,  and 
which,  in  the  cai?e  of  an  anticlinal,  should  reappear  on  its  southern  side, 
are,  so  far  as  we  have  been  able  to  ascertain,  wholly  wanting.  We  are 
rather  inclined  to  the  opinion  that  the  beds  form  a  continuous  series, 
dipping  noilherly,  but  several  times  repeated  by  faults. 

As  to  the  probable  occurrence  of  Albertite  at  Beliveau,  we  can  only 
expi'ess  the  opinion  that  the  conditions  there  existing,  and  to  which 
reference  has  been  made,  are  such  as  to  fairly  wai'itmt  the  judicious 
expenditure  of  such  sums  as  may  be  necessary  to  practically  test  the 
queetion,  either  by  boring  or  by  sinking  a  shaft.  While  having  no  decided 
advantages  over  some  other  point  where  the  same  shales  are  met,  the 
locality  is  one  certainly  worthy  of  being  proved,  and  may  contain 
valuable  deposits  of  the  mineral  desired.  The  character  of  the  shales, 
impregnated,  as  at  the  Albert  Mines,  with  bituminous  matter,  the  occur- 
rence of  petroleum  in  the  sandstones,  and  of  inflammable  gases,  as  well 
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as  small  leaders  of  AIbei*tite  itself,  all  indicate  the  operation  of  causes 
similar  to  those  which  prevail  at  the  first  mentioned  locality.  It  is  true 
we  have  no  distinct  anticlinal  structui*e  at  Beliveau,  but  it  may  be 
doubted  how  far  such  stimcture  is  really  essential,  and  as  already 
observed,  it  is  not,  even  at  the  Albert  Mines  (so  far  as  our  present 
knowledge  goes),  in  the  axis  of  such  an  anticlinal  that  the  principal  vein 
of  Albertite  occurs.  Disturbances,  such  as  have  evidently  taken  place  at 
Beliveau,  would  be  amply  sufficient  for  the  production  of  the  necessaiy 
fissures  in  which  the  Albertite  might  collect. 

n. — The  relative  merits  of  shafting  and  boring. 

So  far  as  our  examinations  have  extended,  we  can  find  no  veins  of 
Albertite  on  the  Beliveau  property,  with  the  exception  of  a  small 
leader  from  one-fourth  to  half-an-inch  thick  in  its  eastern  area.  T^ 
being  the  case,  the  operations  to  be  carried  on  in  this  place  are  simply 
for  the  discovery  of  veins  of  this  mineral,  in  which  the  speediest  and 
most  economical  methods,  adopted  to  ensure  a  thorough  testing  of  the 
property  should  be  adopted.  By  shafting,  it  is  true,  we  can  obtain  a 
better  view  of  the  formations  passed  through,  as  regards  the  dip  of  the 
beds,  &c.,  and  if  veins  of  Albei'tite  are  met  with,  the  company  is  in  a 
position  at  once  to  commence  its  extraction ;  but  if,  as  is  the  case,  there 
is  a  large  area  to  be  proved,  the  putting  down  of  a  single  shaft  will  not 
be  sufficient  test  of  the  property ;  and  if  the  first  attempt  be  onsuccefisfol 
in  meeting  the  desired  veins,  unless  the  company  is  prepared  to  inveet 
large  sums  of  money,  financial  difficulties  and  delays  may  prevent  th« 
further  prosecution  of  the  work,  and,  as  a  consequence,  the  value  of  the 
property  still  remains  undetermined.  The  great  expense  also  of  a  shaft 
and  tunnels,  estimated  at  fix)m  $30,000  to  $40,000,  with  the  length  of 
^ime  necessary  to  execute  the  work,  are  important  considerations  in 
merely  exploratory  researches.  Boring  with  the  diamond  drill,  on  the 
other  hand,  has,  of  late  years,  come  into  almost  general  use  for  testing 
valuable  properties,  and  with  uniformly  satisfactory  results.  It  is 
speedy,  and  compared  with  shafting,  very  economical.  Prom  our 
knowledge  of  the  Beliveau  property,  we  have  very  little  hesitation 
in  saying  that  the  proving  of  the  shale  beds  can  be  done  quite  as 
efficiently  by  boring  with  the  diamond  drill  as  by  shafting.  Having  an 
area  of  several  hundred  acres,  it  will  be  an  easy  matter,  if  the  first 
attempt  should  not  prove  successftil  in  finding  Albertite,  to  transfer  the 
di'ill  to  another  portion  ;  and  it  would  be  quite  as  advisable  to  prove  the 
eastern  area  of  the  property  us  the  western — the  shales  on  the  Memram- 
cook,  in  Taylorville,  being  apparently  more  distui-bed  than  in  Beliveao, 
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and  quite  as  favourably  situated  for  the  occurrence  of  Albertite.  In 
regard  to  objections  made  to  boring,  on  the  ground  that  the  drill  may 
pass  very  close  to  veins  and  pockets  of  Albertite  without  disclosing  their 
existence,  we  do  not  see  but  the  same  objections  will,  to  a  certain  extent, 
apply  to  a  shaft,  the  difference  being  measured  by  feet  instead  of  inches. 
In  the  boring  of  the  hole,  which  can  be  made  of  any  size,  from  two 
inches  to  four,  everything  passed  through  by  the  bit  is  brought  at  once 
to  the  surface,  and  if  Albertite  exists  its  presence  and  locality  are  at  once 
determined;  and  as  the  veins  of  Albertite,  so  far  worked,  occupy  a 
vertical  position,  the  thickness,  at  the  point  of  boring,  can  be  easily 
ascertained,  while  with  a  good  core  bit,  a  complete  section  of  the  shales 
and  associated  beds  can  be  taken  out,  showing,  at  a  glance,  the  character 
of  the  rocks  passed  through.  The  economy  of  the  diamond  drill  is  seen 
in  the  fact  that  holes  can  be  bored  to  a  depth  of  1,000  feet  at  a  cost  of 
f  1.50  to  $2.00  per  foot,  against  a  cost  of  S20  by  shafting,  and  the  bore- 
hole should,  under  favourable  conditions,  be  put  down  at  a  rate  of  100 
to  150  feet  per  week.  Success  in  bonng,  however,  depends  largely  on 
care  and  skill,  with  a  judicious  selection  of  localities  for  operations. 

It  is  highly  probable,  also,  that  boi*e  holes  cai'ofuUy  put  down  in  that 
part  of  the  property  contairing  the  oil-bearing  sandstones,  would,  by  the 
application  of  pumping  machineiy,  result  in  pi*oductive  oil  wells,  as  the 
rock  in  places  is  completely  satm^ated  with  petroleum.  This  is  a  point 
in  connection  with  operations  at  Beliveau  that  would  be  worthy  of 
attention. 

The  accompanying  plan  and  section  will  show  the  area  of  the  shales 
in  the  Beliveau  pi*operty  and  vicinity,  and  confirm  the  statement  that 
operations  should  not  be  entirely  confined  to  the  present  location  of  the 
works. 

We  have  the  honour  to  be, 

Sir, 

Your  obedient  servants, 

L.  W.  BAILEY, 

R  W.  ELLS. 
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Sir, — Explorations  and  sui-veys  were  made  by  your  tnstractions  during 
tbo  summer  of  1876  in  that  part  of  Cfi\ye  Breton  Island  which  liw 
between  Loch  Lomond,  Salmon  and  Mira  Rivers  on  the  east,  and  the 
Gi*eat  Bi*as  d*Or  and  St.  Patrick  Channel  on  the  west,  embracing  the 
whole  of  the  Little  Bras  d'Or  Lake,  with  the  northern  coast  and  East 
Bay  of  the  Great  Bitw  d'Or  Lake.  Although  not  within  this  region,  the 
iron,  copper,  and  argentiferous  galena  deposits  of  Loran,  Gabaros,  and 
the  North  River  of  St.  Annes,  the  coal  of  Hunter's  Mountain,  and  the 
gold  of  Middle  River,  wore  also  examined. 

It  gives  me  groat  pleasui'o  to  acknowledge  the  valuable  services  of  my 
assistants,  Messrs.  William  F'letcher,  B.A.,  and  E.  A,  Bowes,  of  Toronto. 
For  information  and  other  kindness  wo  have  again  to  thank  many 
persons,  among  whom  Mossre.  F.  N.  (lisbome  and  H.  R  McKenzie,  C.E., 
of  Sydney;  Alexander  Cameron,  County  Treasurer,  etc.,  of  Baddeck; 
Simon  Gillis  of  Ben  Eoin ;  H.  V.  Bown  and  Hugh  McPhee  of  Escasonid, 
and  Rev.  Noil  McLeod  of  P]ast  Bay  deserve  special  mention. 

The  Bras  d'Or  lakes  occupy  deep  basins,  excavated  in  soft  Carboniferonfl 
strata,  encompassed  by  hills  of  syenite  and  other  pre-Siloiian  rocks, 
flanked  here  and  there  by  newer  sediments.  They  are  connected  with 
each  other  by  Barra  Strait,  or  the  Grand  Narrows,  and  with  the  Gulf  (rf 
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St.  Lawrence  by  the  Great  and  Little  Bras  d'Or ;  whilst,  by  means  of 
the  St  Peters  Canal,  water  communication  is  continued  to  the  Atlantic 
Ocean.  The  maximum  depth  of  the  smaller  lake  is  fifty-four,  that  of 
the  lai^er  fortynsix  fathoms;  the  extreme  length  of  the  Gi*eat  Bi'as 
d'Or  Lake  is  forty-four  miles  ;  its  width,  from  Portage  Creek  to  Soldier 
Cove,  twenty-one  miles. 

Beference  has  already  been  made  to  the  occurrence  of  plaster,  lime- 
stone, building  stone,  and  iron  on  the  shores  of  these  lakes.  But,  apart 
from  this,  the  lakes  have  an  interest  of  their  ovm  in  the  surpassing  Scenery  of  the 
beauty  of  their  scenery ;  and  when  greater  facilities  for  travel  exist  in 
Nova  Sd6tia,  hundreds  of  tourists  will  be  attracted  to  the  beautifrd 
inland  sea,  which  ramifies  in  the  heart  of  the  island,  '*  imnning  away 
into  lovely  bays  and  lagoons,  leaving  slender  tongues  of  land  and 
picturesque  islands,  and  bringing  into  the  recesses  of  the  land  the 
flavour  of  salt,  and  the  fishes  and  molluscs  of  the  briny  sea."*  It  is  not 
the  height  and  grandeui*  of  the  hills,  nor  the  wide  expanse  of  water, 
that  gives  to  these  lakes  and  their  surroundings  their  peculiar  charm, 
but  the  countless  combinations  of  land  and  water,  which  afford  new 
scenes  of  beauty  at  eveiy  turn.  Variety  is  everywhere  found  in  the 
irregular  shore ;  in  the  bold,  rocky  headlands  which  roll  back  the  lazy 
waves,  and  in  the  long,  graceful  outlines  of  the  sand  and  shingle 
beaches  up  which  they  sparkle,  until  they  break  into  white  quivering 
lines  of  surf  upon  the  shore.  Here  the  restless  motion  of  the  Atlantic, 
and  the  thunder  of  the  waves  that  encircle  the  island  are  unknown ;  and 
in  the  sheltered  bays,  on  a  calm  day — there  are  many  such  in  summer — 
the  whole  surface  is  alive  with  bright-coloured  jelly-fishes  of  every  size, 
expanding  and  contracting  their  umbrella-shaped  disks  as  they  move  in 
search  of  food  on  the  wann,  ti-anquil  water,  in  which  the  swimmer 
also  longs  to  bathe.  Cod  and  mackerel,  hemng,  skate  and  halibut  are 
caught  on  the  banks  and  shoals ;  oysters  of  excellent  quality  are  found 
in  the  bays  and  ponds,  and  in  the  brooks  which  flow  into  them  on  every 
side,  salmon,  ti*out,  smelt  and  gaspereaux  abound. 

And  if  the  seal  and  otter  come  seldom  into  its  coves,  the  sportsman 
may  find  ducks,  loons  and  cranes  in  the  ponds  and  low  marshes  on  the 
coast,  sea  pigeons  in  the  rocky  cliffs,  plover  on  the  beaches  and  dunes, 
the  fox  and  rabbit,  the  mink  and  wild  cat  in  the  woods.  The  partridge, 
of  which  there  ai'e  two  species — one  frequenting  the  groves  of  spruce, 
the  other  those  of  birch — are  so  seldom  molested  that  they  are  not 


*  "  Bnddeok,  and  that  Sort  of  Thing."    By  Charles  Dudley  Warner.    Boston :  1874. 
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careful  to  avoid  the  traveller  on  the  backlands  road,  who  may  often  kill 
thorn  with  stones. 

When  weary  of  the  sea,  the  lover  of  nature  in  her  sterner  moods  maj 
turn  toward  the  hills,  whose  tops,  clothed  with  scraggy  spruce,  stand 
near  the  water;  following  the  grassy  banks  of  the  brooks  as  they 
spai'kle  over  a  pebbly  bottom  in  their  winding  course  through  the  plain, 
widening  here  and  there  into  shallow  lakes  or  ponds,  in  which  the 
beaver  and  muskrat  build  their  homes ;  and  afterwards,  where  they  rush 
madly  down  from  the  hills  in  wild  rocky  valleys  and  ravines,  he  may 
sit  in  the  shade  of  the  overai*ching  trees,  at  the  foot  of  the  water^Edl,  to 
watch  the  stream  dash  itself  into  foam  over  the  jagged  edgei  of  the 
rocks,  or  gaze  into  the  deep  pool  and  wait  for  the  silver  flash  of  the  fish 
as  it  springs  to  the  offered  bait. 

The  country  is  nigged  and  often  barren,  except  in  the  fertile  Carbon- 
iferous belts  which  fringe  the  base  of  the  hills ;  but  it  is  not  more  so 
than  many  places  that  with  fewer  advantages,  and  without  the  equable 
sea  climate  of  Cape  Breton,  have  become  famous  as  summer  resorts ; 
and  it  needs  but  a  moderate  degree  of  enterprise  to  tm'n  the  stream  of 
sportsmen,  tourists,  and  seekers  after  health,  towards  its  forests,  biXK>kB 
and  lakes.  For  invalids,  too,  whom  the  delightful,  bracing  air  of  the 
Bras  d^Or  is  powerless  to  invigorate,  there  is  the  mineral  spring  of  East 
Bay,  the  therapeutic  properties  of  whoso  waters  are  equal  to  those  of  the 
wells  of  St.  Catharines,  in  Ontario. 

Map.  To  mark  the  geological  and  geographical  featui'es  of  as  much  of  the 

country  surveyed  last  summer  us  could  conveniently  be  represented,  a 
map  has  been  drawn  on  a  scale  of  an  inch  to  a  mile.  The  roads,  coasts, 
brooks  and  lakes  on  this  map  are  mostly  from  oar  own  sui'veys,  made 
with  prismatic  compass  and  chain,  or  by  pacing,  kept  in  position  by  the 
coast  surveys  of  the  Admiralty,  supplemented,  occasionally,  by  their 
charts  and  by  the  plans  of  the  NovaScotian  Department  of  Ci'own  Lands. 
A  chained  traverse  of  the  St.  Petei-s  road,  from  Forks  Bridge  to  Red 
Islands,  was  made  for  us  by  Air.  Hugh  R.  McKenzie,  C.E.,  of  Sydney. 

Ctoognphicai  In  this  district  we  recognise  the  same  geological  formations  and  the 

and  geoloffical 

features  (S  Same  dependence  of  geographical  on  geological  conditions  which  were 

adverted  to  in  last  year's  report.  Feldspathic  and  gneissoid  rocks  form 
the  surface  over  a  large  area,  and  constitute  hill  ranges,  seldom  exceeding 
600  feet  in  height,  two  of  which,  the  Coxheath  and  Boisdale  HillSy  have 
been  already  mentioned.  The  Coxheath  Ilills  may  be  said  to  terminate 
at  the  mouth  of  Macintosh  Brook,  where  the  Carboniferous  syncline,  of 
which  the  Sydney  llarbour  coal  basin  forms  a  part,  and  which  runs  up 


the  oountry. 
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the  French  Vale,  dies  out  or  coalesces  with  the  East  Bay  basin.  The 
Boisdale  Hills  extend  as  far  as  Benacadie  Pond :  they  form,  in  reality, 
two  ridges,  separated  by  the  Valley  of  McLeod  and  Indian  Brooks,  in 
which  Lower  Silurian  i^ocks  are  contained  by  walls  of  syenite  and  felsite. 
A  third  range  skirts  the  shore  of  East  Bay,  and  is  separated  from  a 
fourth,  the  Mim  Hills,  by  the  valley  of  Grand  Eiver,  Loch  Lomond  and 
the  Gaspereaux  and  Salmon  Elvers.  The  Washaback  Hills  lie  between 
two  basins  of  Carboniferous  rock.  The  central  portion  of  Boulaixlrie 
Island  has  been  already  characterised  as  a  basin  of  millstone  grit,  in  which 
isolated  patches  of  the  underlying  Carboniferous  limestone  appear — a 
description  which  applies  equally  to  the  southern  part. 

The    following    are  the    only    groups    of   rocks   which    have   been  Sabdiviaionsof 

.  ,  the  rocka* 

observed : — 

1.  Syenitic,  gneissoid  and  other  feldspathic  rocks.  ^ 

2.  George  Eiver  limestone.  ^ 

3.  Lower  Silmian  rocks. 

4.  Cai'boniferous  conglomerate.  ^ 

5.  Carboniferous  limestone.        >  Carboniferous. 

6.  Millstone  grit.  ) 

1.  Syenitic,  Gneissoid,  and  other  Feldspathic  Eooks. 

These  rocks,  occupying  more  than  two-thirds  of  the  land  area  to  which 
this  report  refers,  resemble  in  general  charactera  and  modes  of  occurrence 
the  membei'S  of  the  same  group  met  with  further  north,  and  described  in 
the  report  for  1875-76.  From  a  carefhl  examination  of  all  the  facts 
observed,  the  conclusion  is  almost  irresistible  that  the  opinion  there 
expressed  as  to  the  i*elation  of  the  syenite  and  felsite  masses  is  connect, 
and  that  the  two  series  are  intimately  associated  as  part  of  the  same 
group  of  crystalline  rocks,  differing  not  so  much  in  composition  as  in 
the  degree  to  which  they  have  been  crystallised.  There  is  no  evidence 
that  the  laminated  felsites  are  higher  in  geological  position  than  the 
unstratified  porphyry  and  syenite;  they  will  still,  therefore,  be  con- 
sidered as  one  series,  without  reference  to  their  probable  origin. 

The  Washaback  Hills  consist  of  gneiss,  mica-schist,  syenite,  diorite,  ondwoid  roda 
hornblende-rook,  quartzite  and  felsite;  all  more  or  less  foliated,  and  ^il^l^^^ 
sometimes  in  exceedingly  thin  laminfie;  the  Boisdale  and  Mira  Hills, 
chiefly  of  obscurely  bedded  syenite,  with  limited  areas  of  other  rocks ; 
the  Coxheath  Hills,  of  alternations  of  syenite,  quartzite  and  compact 
felsite ;  and  the  Bast  Bay  Hills,  of  felsite,  syenite,  and  granite,  in  every 
gradation  of  colour  and  texture. 
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Schistose  rocks  are  well  seen  on  the  Washaback  anticline  in  the  clif^ 
of  Little  Bras  d'Or  Lake,  between  Burnt  Point  and  Boolaceet  Harbour, 
where  the  following  sequence  is  presented,  the  beds  being  contorted,  and 
variable,  but  running:  approximately  parallel  to  the  shore : — 

SIOTIOH  or  BOOKS  BITWIEH  BURNT  POINT  AND  BOULACIIT  HARBOCB. 

1.  Carboniferoua  raekSy  including  grey,  hard,  compact  conglomerate,  chiefly 

composed  of  pebbles  of  clear  quartz ;  red  conglomerate,  with  pebbles 
of  different  kinds,  veined  with  white  calcspar  in  all  directions ;  coarse, 
grey  sandstone,  red  marl,  arenaceous  bituminous  limestone,  somewhat 
crystalline,  and  in  places  radiated,  containing  cone-in-cone  concretions 
of  iron  pyrites. 

2.  Blocks  of  red  and  grey  syenite,  streaked  with  brighi-green  epidote,  fine- 

grained hornblende  rock,  banded  quartzite  and  porphyry. 

3.  Red  syenite  ;  the  quartz,  feldspar  and  hornblende  well  mixed. 

4.  Brownish-grey  fine  felsite,  much  decomposed. 

5.  Orey  syenite,  sometimes  mixed  with  red,  and  containing  large  veins  of 

quartz.  The  component  minerals  are  so  intimately  blended  as  to  be 
almost  indistinguishable.    Clififs  thirty  feet  high. 

6.  A  rock,  composed  essentially  of  hornblende  and  quartz,  containing  scales 

of  mica,  and  passing  in  places  into  gn*ey  syenite. 

7.  Red  syenite  and  laminated,  6teel-gn*ey,  finely-crystalline  quartzite,  some- 

times micaceous. 

8.  Grey  and  red  syenite,  often  largely  composed  of  hornblende. 

9.  Red  and  grey  banded  syenite,  and  dark  grey  quartzite,  greatly  contorted, 

and  containing  scales  of  silvery  mica  in  abundance. 
qq^  10.  Grey  micaceous,  laminated  quartzite,  and  an  intimate  mixture  of  quartz 

and  hornblende,  holding  large  crystals  of  hornblende.  Veins  of 
quartz,  and  crystals  sometimes  a  quarter  of  an  inch  in  length  occur 
among  these  rocks.  The  veins  contain  scales  of  white  mica,  as  well 
as  traces  of  galena,  copper  and  iron  pyrites ;  one  of  these  was  mined 
to  some  extent  a  few  years  ago.    GliffiB  seventy  or  eighty  feet  high. 

11.  Quartz  and  red  syenite,  often  micaceous. 

12.  Thick-bedded,  red  and  grey  syenite. 

13.  Measures  concealed.    Mouth  of  a  large  brook. 

14.  Steel-grey  quartzite,  mixed  with  hornblende,  and  stained  with  hematite. 

Cliffs, 
16.  Gypsum,  (Carb^miferous)  in  cliffs  twenty  feet  high,  decomposed  and 
crumbling,  with  dark  seams  and  blotches,  dipping  at  a  high  angle 
into  the  water ;  laminated,  or  fibrous,  the  fibres  being  often  an  inch 
long,  sometimes  radiated ;  of  every  variety  of  colour — rose-red,  sea- 
green,  lemon  and  brownish-yellow,  grey-pearly  and  waxy  in  lustre ; 
crystals  of  selenite  arranged  in  all  directions. 

These  schists  rise  again  from  beneath  the  Carboniferous  strata  into  a 
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cliff  fifty  feet  high  at  a  Bmall  pond  a  mile  and  a-half  farther  south, 
where  they  consist  of  syenitic  and  hornblendic  rock,  and  grey  quartzito, 
containing  large  crystals  of  feldspar  and  mica.  Although  waved  and 
contorted,  the  dip  is  genemlly  about  N.  48**  W.,  at  variable  angles. 
Bands  of  pure  quartz  occur,  passing  in  places  into  a  syenite,  so  divided 
by  joints  as  to  break  into  large  rectangular  blocks ;  and  layers  of  mica 
give  to  some  of  the  laminated  rocks  a  steel-grey,  oily,  pseudo-metallic 
lustre,  resembling  that  of  the  gold-bearing  slates  of  Middle  Bivor. 
Veins  and  streaks  of  metallifei*ous  quartz  everywhere  penetrate  the 
schists.    In  one  of  these,  which  cuts  a  mixture  of  epidotic  hornblende  suvarmineat 

^  Boulaoeet 

rock,  red  syenite  and  felsite,  a  rich  pocket  of  copper  and  iron  pyrites,  Harbour, 
sulphide  of  silver  and  gold  was  discovered  and  mined  by  Mr.  Cameron, 
of  Baddeck. 

Underlying  micaceous  Carboniferous  sandstone,  limestone  and  marl,  ueutenMit 
on  the  hills  neai*  Lieutenant  Pond,  is  a  red  and  grey  coarse  syenite,  in 
layers  one  inch  thick,  which  strikes  N.  60°  B.     Crystals  of  quartz  and 
feldspar  stand  out  in  bold  relief  on  the  surface. 

On  the  Boisdale  anticline  this  series  is  i*epresented  principally  by  BoisdAie f dsite 
bluish  and  grey  syenite,  but  also  by  other  rocks  well  worthy  of  notice. 
The  syenite  contains  seams  of  a  serpentinous  mineral,  and  passes 
frequently  into  gi*anite,  quartzite,  felsite,  and  a  fine-grained  porphyiy, 
•with  interspersed  crystals  and  flakes  of  hornblende,  feldspar  and  mica, 
sometimes  a-quai'ter  of  an  inch  long. 

The  Carboniferous  conglomerate  of  Maigh  Brook,  Boisdale,  is  super-  Maigh  Bnx^ 
imposed  in  horizontal  bedding  upon  a  mixed  syenitic  and  granitic  rock 
of  a  red  or  grey  colour.  The  hornblende  is  greenish,  and  often  occurs 
in  crystalline  aggregations  as  large  as  hazel  nuts.  In  Beaver  Brook,  at 
the  mill  near  the  shore  road,  a  similar  rock,  containing  bronze-coloured 
mica  and  garnet-red  feldspar,  is  traversed  by  red  bands  and  veins  of  Quarts  veins  in 
quartz,  inclined,  ateeply  N.  12°  E.,  and  passing  into  red  syenite.  At  its 
contact  with  these  quartzose  bands,  the  syenite  is  itself  fall  of  quartz 
blotches.  A  series  of  well-defined  planes  dip  S.  30°  B.,  whilst  a  belt  of 
layered  red  syenite,  with  quartz  veins,  one  of  them  an  inch  thick, 
between  the  layers, runs  S.  32°  E.  vertically,  and  other  veins  or  beds  run 
N.  84°  B.  to  S.  70°  B.  Higher  in  the  brook  a  prussian-green  felsite  or 
fine  diorite,  traversed  by  films  of  quartz  and  calcspar,  runs  N.  36°  B., 
and  is  confusedly  mixed  with  red  syenite  and  banded  calcspar.  The 
syenite  and  diorite  in  places  seem  to  merge  into  each  other ;  at  other 
points  they  are  distinct,  the  syenite  being  sharply  cut  off  by  the  diorite, 
which  appears  to  intersect  it  in  veins  varying  fi*om  an  inch  upwards.    A 
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greenish,  soft,  fine-grained,  cleavable,  altered  diorite,  with  films  of 
ealcspar,  i-uns  N.  31°  E.  in  the  red  syenite  which  follows;  and  this  is 
succeeded  by  a  grey  and  red  syenite  and  granite.  Similar  rocks  occur 
on  the  Beaver  Cove  road  with  a  contorted  gneiss,  having  quartz, 
feldspar,  mica  and  hornblende  in  distinct  layers. 

Fox  Brook  has  foi*ced  its  way  through  syenitic  i-ocks  which  dip 
S.  14°  E.  at  their  junction  with  the  Carboniferous  conglomerate. 
Ascending  the  brook,  we  come  upon  a  bluish,  soft  felsite,  and  a  bed  or 
vein  of  limestone,  varying  in  thickness  from  one  inch  to  a  foot,  which 
dip  S.  23°  E.  at  a  high  angle.  Bocks  of  the  same  character  and  attitude 
underlie  the  Lower  Silurian  slates  of  McLean  and  McNeil  Brooks,  and 
in  the  picturesque  gorges  of  the  Shenacadie  brooks,  syenite,  mica-schist, 
quartzite  and  soft,  friable,  crumbling  rocks  are  well  displayed. 

On  the  Bourinot  road,  near  Steele  Brook,  a  quartzite,  intermixed  with 
compact  and  granitoid  felsite  and  granite,  contains  crystals  of  hoiii- 
blende,  mica  and  garnet. 

On  Christmas  road,  and  in  the  brooks  which  cross  it,  the  syenitic  and 
feldspathic  rocks  are  largely  developed,  although,  owing  to  the  manner 
in  which  the  Carboniferous  rocts  rest  upon  them,  and  the  obscurity  of 
the  dip,  there  is  some  doubt  as  to  the  relation  of  the  various  outcrops, 
some  of  which,  perhaps,  belong  to  the  overlying  Lower  Silunan  series. 
For  convenience  in  description,  however,  an  attempt  has  been  made  to 
present  them  in  a  continuous  descending  sequence*  as  follows : — 

BIOTION  or  PRl-OABBOHIFIBOUB  BOOKS  ON  0HRI8TMAB  ROAD.. 

Dip  N.  34«>  W,  <  60O. 


1.  Bluish  felsite  and  white  or  colourless,  pyritous,  vitreous 

quartzite,  in  bands,  often  finely-laminated,  twisted,  and 
more  or  less  argillaceous  and  slaty ;  seen  in  Benacadie 
Brook  above  the  mill ;  of  indefinite  thickness 

2.  Reddish,  compact,  splintery,  dull  and  amorphous  felsite, 

with  minute,  highly-crystalline  grains  of  transparent 
quartz  and  light-coloured  mica ;  vug<  lined  with  crystals 
of  ealcspar,  which  is  also  found  at  times  in  the  mass ;  on 
weathering,  resembles  burnt  brick.  It  seems  to  dip  in 
thick  beds  conformably  with  the  banded  felsites,  which 
do  not  appear  more  altered  near  the  junction ;  and  begin- 
ning at  the  top  of  a  high  bank,  is  soon  at  the  level  of  the 
millpond,  forming  a  cliff  between  the  mill  and  dam.  The 
point  of  contact  with  the  underlying  felsites  was  nowhere 
seen,  the  two  series  being  separated  by  five  or  ten  feet  of 
dehrU,    The  outcrop  cannot  be  traced  far  from  the  edge 
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of  the  pond,  and  its  extent  in  this  direction  is,  con- 
sequently, nnknown.    Thickness  perhaps 60 

3.  Bluish  and  greenish,  compact,  splintery  felsite  and  quartzite, 

with  streaks  of  quartz  and  calcspar;  generally  thick- 
bedded,  but  often  more  or  less  shaly  and  slaty.  Associated 
with  beds  of  greenish  felsite  and  limestone,  intimately 
mixed,  and  resembling  the  Lower  Silurian  rocks  of 
McLean  and  McNeil  Brooks.    Strike  north-easterly 476 

4.  Measures  concealed 886 

5.  Greenish  and  grey,  layered,  pyritous,  jointed  felsite,  inter- 

mixed and  interbedded  with  thin  bands  of  crystalline 
limestone ;  much  soft,  soapy  matter  and  hematite  in  the 
joints.  The  colour  is  variable  as  well  as  the  thickness  of 
the  layers.  Some  of  the  calcareous  beds  are  three  inches 
thick,  and  give  a  ribboned  appearance  to  the  rock  by  their 
different  shades  of  colour.  The  rocks  are  highly  altered, 
none  of  them  resembling  the  fossiliferous  Lower  Silurian 
rocks,  yet   as    little  like  the   lower  feldspathic  group. 

Thickness  undetermined ;  included  in  4 

[The  exact  relations  of  the  foregoing  rocks  to  those 
which  follow,  and  were  seen  in  Hare  Brook,  are  ob- 
scured by  the  overlapping  of  blue  and  red  Carbonif- 
erous marl^  sandstone,  and  egg-conglomerate,  con- 
taining a  bed  of  greenish  and  reddish  nodular 
limestone,  at  least  three  feet  thick,  which  run 
N.  20®  £.,  apparently  vertically.] 

6.  Measured  concealed 340 

7.  Greenish  felsite  and  diorite 18 

8.  Bed  syenite,  and  greenish  granitoid  felsite,  mixed 7 

9.  Bed  syenite 20 

10.  Greenish  fine-grained  felsite,  with  specks  of  hornblende ...  6 

11.  Bed  syenite 6 

12.  Greenish  compact  felsite,  intimately  mixed  with  a  greenish 

fine-grained  felsite,  and  also  with  a  coarse-grained  variety, 
containing  grains  of  quartz 4 

13.  Grey  and  light  green  compact  felsite,  containing  much 

calcspar ;  no  signs  of  bedding 121 

14.  Bed,  coarse  syenite,  forming  a  gorge  and  waterfall 130 

16.  Bright-red  syenite 226 

16.  Bluish  and  red,  coarse,  coherent  syenite 114 

1 7.  Greenish,  fine-grained,  slightly  porphyritic  felsite 26 

18.  Greenish  and  bluish  friable  syenite 60 

19.  Bluish,  rather  friable  syenite,  granite  and  compact  felsite.. .  26 

20.  Felsites  concealed  by  an  unconformable  covering  of  reddish 

Carboniferous  sandstone  and  conglomerate,  containing 
pebbles  about  the  si«e  of  a  hen's  egg.    Large  pieces  of 
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Gheorgc  Biver  limestone  were  found  in  the  brook,  but  as 
this  formation  was  not  seen  in  place,  it  may  be  concluded 

that  they  came  from  the  conglomerate 173  0 

21.  Red  syenite 78  0 

22.  Qroenish-grey,  compact,  essentially  feldspathic  rock 95  0 

23.  Syenite  and  granite,  forming  a  rocky  gorge  and  waterfall . .  130  0 

24.  Oreenish-^cy  granite  and  syenite ;  silvery  mica 16  0 

25.  Red  syenite  and  granite,  with  patches  of  calcareous  diorite 
and  friable  talcose  granite 94  0 

26.  Tellow-weathering,  friable  syenite  and  compact  felsite. . . .  200  0 

27.  Red  coarse  syenite,  sometimes  without  a  trace  of  horn- 
blende    164  0 

28.  Measures  concealed ;  probably  syenitic  rocks 260         0 

[Owing  to  the  indefinite  nature  of  the  outcrops,  it  is 

not  impossible  that  the  rocks  which  follow,  seen  on 
the  Christmas  road,  may  be  out  of  place  in  the 
section.    This,  however,  seems  to  be  their  position.] 

29.  Orecn,  red  and  variously  coloured,  compact  felsites,  indis- 
tinctly seen.  In  the  distribution  of  their  colours  they 
resemble  ihe  rocks  of  Coxheath 1,845         0 

30.  Orey  and  reddish  decomposed  felsite,  sometimes  porphyritic.      300         0 

31.  Reddish  mixture  of  red  feldspar  and  whitish  quartz 200         0 

32.  Compact  and  granitoid  felsitcs  of  different  colours 314         0 

33.  Whitish  coarse  syenite,  diorite  and  felsite,  with  a  mixture 
of  feldspar  and  quarts;  finely  granular  and  compact, 
mixed,  and  passing  into  one  another 285         0 

34.  Bluish,  fine  diorite,  sometimes  nearly  compact,  passing  into 
fine-grained  felsite,  and  into  a  coarse  grey  syenite,  which  is 
sometimes  intersected  by  irregular  veins  of  red  feldspar. . .       143         0 

35.  Greenish,  coarse  and  fine  hornblende-rocks,  sometimes 
almost  wholly  composed  of  hornblende,  with  a  little 
quartz  in  small  grains 1 70         0 

36.  Bluish-grey  fine-grained  diorite 772         0 

37.  Grey  and  bluish  granitoid  rocks,  abounding  in  hornblende, 
which  occurs  as  large  distinct  crystals,  or  in  a  fine  mixture, 
with  rather  foliated,  fine-grained  feldspar.  Of  indefinite 
thickness 686         0 

Total  thickness 8,438         0 

At  Christmas  road  the  north  branch  of  Benacadie  Brook  flows  in  i 

broad  Carboniferous  valley  between  gently  sloping  hills.    Higher  up,  lb 

hills  come  together,  and  the  brook  rushes  over  the  older  rocks  in  gorge 

of  great  beauty,  and  falls  with  deafening  voar  from  a  Iieight  of  thirt 

iwiB.  feet,  making  a  pleasant  breeze  by  the  motion  of  its  spray.    These  olde 
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rocks  oonsifit  of  greenish  granitoid  and  compact,  calcareous  and  quarisose 
felsite  and  diorite,  with  a  north-easterly  strike,  sometimes  laminated  like 
the  shales  at  Murdoch  McNeil's. 

The  road  which  ascends  Benacadie  Brook  to  John  McNeil's,  passes 
over  red  coarse  syenite,  grey  and  black,  compact,  laminated  felsite,  and 
grey  and  dark-greeu,  rusty-weathering,  compact  or  fine-grained  mixtures 
of  felsite  and  diorite,  veined  with  quartz,  and  in  places  a  coarsely- 
cryst^Uline  quartzite.  Succeeding  these  ai*e  bright-green,  pyritous 
felsite,  streaked  with  quartz  and  red  syenite ;  bluish,  gneissoid  rocks,  red 
syenite  and  granite;  a  light-green,  soft,  soapy  rock;  a  calcareous,  talcose  oaicareoui and 
rock,  and  a  finely,  foliated,  bluish  gneiss. 

From  John  McNeil's  to  Hugh  McPhee's  the  land  is  wet  and  bairen, 
the  prevailing  i*ocks  being  bluish,  greenish  and  white,  mottled,  compact 
felsite,  with  quailz  and  chlorite;  gi*anular  and  obscurely  granular, 
quai'tz- veined  felsite;  contorted,  foliated,  quartzo-micaceous  rock,  con- 
taining chlorite,  and  not  unlike  a  gneiss  of  the  George  River  series; 
bluish  quartzite,  grey  syenite  and  granite,  often  with  golden  mica,  coarse 
and  fine  diorite,  veined  with  quuitz.  Calcareous  matter  is  often  found,  copper  on. 
as  well  as  small  ti-aces  of  copper  pyrites. 

A  curious  outlier  of  syenitic  rock  occurs  at  Piper  Cove,  dipping,  srenitic  ouUior 
apparently,  N.   16^  W.  <  63**.    It  consists  of   red  and    grey,  very 
micaceous  syenite,  overlain  by  four  feet  of  dark-green  diorite,  strongly 
seamed  with  quartz  and  calcspar,  sometimes  a  foot  thick,  and  holding 
hematite,  overlain  in  turn  by  syenite. 

In  a  brook  which  flows  into  Little  Amaguadees  Pond,  red  syenite  is  Anuradees 
in  place  above  the  road,  and  in  the  bed  of  the  brook  are  large  blocks 
of  granite,  greenish  diorite,  soft,  soapy,  calcareous  rock,  grey  and 
yellowish  quaitiite  and  felsite,  a  purple,  compact  Coxheath  felsite, 
and  a  foliated  grey  gneiss.  The  parent  beds,  from  which  these  blocks 
were  torn,  might  probably  be  found  higher  up,  but  the  bi*ook  was  not 
traversed. 

In  Christmas  Brook,  associated  with  the  syenite,  cnranite,  diorite  and  cryguiune 

•'*=*'  limestone  of 

felsite,  which  form  the  gorges  and  cascades  near  its  source,  is  a  narrow  chriatmM 

•  Brook. 

belt  of  ciystalline  limestone,  generally  compact,  with  soft,  honey-yellow, 
asbestiform  fibres.  In  colour  it  is  variable;  the  dip  is  about  N.  '64°  E., 
<  46° ;  some  of  the  beds  hold  iron  pyrites,  talc,  and  a  soft,  blackish 
mineral,  as  well  as  large  masses  of  white  and  colourless,  vitreous  quai*tz. 
With  this  belt  is  found  a  dark-brown  and  bluish,  granular,  calcareous 
rock ;  a  white,  syeuo-granite,  and  dark-reddish  spotted,  hematitic,  soft, 
trappean  rocks,  like  those  of  Gregwa  Brook.    This  group  is  succeeded 
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by  obscurely  granular,  friable  eyenite,  which  extends  to  the  East  Bay 
road. 

The  wild  and  beautiful  valley  of  Indian  Brook  displays  at  the  Eaan 
Bay  road,  cliffs  of  red,  coarse,  epidotic  syenite.  This  is  overlain  near 
the  bridge  on  the  Indian  Brooit  I'oad  by  the  Lower  Silurian  rocks  of 
McLeod  Brook  and  Long  Island.  Higher  still,  at  the  crossing  of  the 
Beaver  Cove  road,  a  dyke  of  bluish  felsite,  spotted  with  iron  pyrites,  and 
sometimes  porphyritic,  cuts  the  i*ed  syenite.  The  hills  between  this 
bridge  and  Bown's  are  composed  of  a  grey  and  red  syenite,  which  parses 
in  places  into  granite.  The  most  noteworthy  variety  is  a  porphyritic 
mixture,  in  which  the  crystals  of  quartz  ai-e  a-quarter  of  an  inch  in 
length ;  those  of  hornblende  an  inch ;  and  in  which  large  crystalline  manges 
of  golden  mica  are  also  present. 

Above  the  bridge,  in  a  small  tributary  on  the  left  bank,  greenish 
Coxheath  felsite  and  diorite,  crystalline  or  compact,  form  cliffs,  seventy- 
five  or  a  hundred  feet  high,  from  which  contorted  black  slate,  with  qnartx 
veins,  dips  away  at  a  high  angle.  This  slate  is  associated  with  grey  and 
i*eddish  grit,  like  the  primordial  rocks  of  other  localities. 

In  Gregwa  Brook,  a  tributary  of  Indian  Bi'ook,  these  rocks  preseot 
many  of  the  varieties  of  the  Coxheath  series ;  and  occurring,  as  thej  do, 
among  the  syenitic  and  granitic  series  of  these  hills,  afford  an  additiooal 
proof  of  the  identity  of  the  two  series. 


nOTIOH  or  nLDBPATmO  bookb  in  qrigwa  bbook. 
Dip  N,  860  W.  <  46«. 

1.  Oreenish,  compact,  slaty  felsite,  with  a  little  quarts  and 

calcspar.  Of  considerable  thickness 

2.  Compact  felsite,  with  one  thin  band  of  compact,  pyritons 

limestone  ;  occasionally,  compact  quartdte  and  brecciated 

felsite  and  quartsite X3 

3.  Granitoid  rocks  and  compact  felsite  and  quartzite 31 

4.  Serpentine  limestone,  of  indefinite  thickness 5 

5.  Mottled  quartsite 2 

6.  Friable  granite 2 

7.  Whitish,   yellowish    and    bluish    crystalline    limestone, 

generally  saccharoidal,  but  sometimes  compact;    some- 
times pyritous  and  brown-weathering;  greenish  streaks 
of   serpentine.     Associated,  like  the  limestone  of  the 
North  River  of  St.  Annes,  with  greenish  compact  felsite 
and  with  a  bluisli  hornblendic  schist 17 

8.  Granular  felsite  and  white  syenite 52 


n. 
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or. 


9.  Compact,    friable    felsite,  intersected  by  a  wbitish-grey 

granitoid  vein 12  0 

10.  Bluish,  compact,  splintery  felsite 27  0 

11.  Compact,  micaceous  felsite,  often  obscurely  granitoid,  and 

passing   into  granite  and  syenite,  like    the    felsite  of 
Cossittroad 30  0 

12.  Syenite 29  0 

13.  Granular  felsite,  quartzite,  diorite,   syenite  and  granite, 

mixed  in  the  same  specimens  with  compact  felsite  and 

quartzite 14  0 

14.  Whitish,   granular  and  fragmental  felsite,    with  compact 

felsite  and  quartzite,  full  of  quartz  veins 12  0 

15.  Soft^pyritous,  obscurely  granular  rocks. 6  0 

16.  Compact  and  granular,  feldspathic  and  quartzose,  chloritic 

and  calcareous,  pyritous  rocks,  in  thick  beds,  merging 

into  coarse  syenite  and  granite 18  0 


Total  thickness 269  0 

It  must  not  be  supposed  that  this  section  is  absolutely  correct.    The 
p  was  taken  from  the  limestone  band,  and  is  even  thei*e  obscure. 
In  Dugald  Brook,  from  the  bridge  on  Hugh  McPhee's  farm  road  to  the  Dogaid  Brook, 
mfluence  with  Indian  Brook,  the  feldspathic  rocks  and  the  overlying 
rimoixlial  series  ai'e  well  displayed. 


BSOTXOH  or  PBI-OARBONIFIBOUS  BOOKS  IN  DUGALD  BROOK. 


IN. 


1  Red  syenite;  purple  massive  amygdaloid,  full  of  calcspar,  i^iire  ti«n 

and  often  vesicular,  resembling  some  of  the  rocks  of  Long  locki. 

Island ;  compact^  calcareous  and  feldspathic  rock,  in  thick 
beds,  full  of  hematite,  dipping  doubtfully  to  the  north- 
ward ;  compact)  greenish,  bluish  and  variegated  felsite, 
resembling  that  of  Cape  Rhumore 277  0 

2.  Cruinbling,    white  granite,    associated    with  decomposed 

diorite  and  greenish-yellow,  soft,  calcareous,  soapy  rocks. 

Seen  at  the  bridge  on  the  Indian  Brook  road 33  0 

3.  Ck)ar8e  syenite  mixed  with  compact,  bluish  felsite 9  0 

4.  Amygdaloid,  with  black  hornblende  in  long  fibres 23  0 

6.  Dark-purple,  crumbling,  fragmental  rocks 17  0 

6.  Mottled  red  and  purple  compact  felsite,  often  fragmental, 

in  high  cliffs ;  lines  of  vertical  jointing  or  bedding,  8.  66® 

£. ;  fall  of  calcspar,  and  stained  with  hematite 96  0 

7.  Purple  amagdaloids,  full  of  calcspar.    A  beautiful  fall  of 

twenty  feet,  with  a  large  clear  basin  at  the  bottom 25  0 

8.  Greenish  and  purple  calcareous  rocks,  often  soft  and  shaly .        18  0 
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9.  Limestones,  like  those  of  Oillis  Brook  and  Long  Iflhuad^ 

soft  and  cfumblingr.    A  small  foil 55        0 

10.  Greenish,  Shaly,  fcldspathic  sandstone,  containing   many 
impressions  of  OboUela ;  associated  with  feldspathic  grit  .         36        0 

11.  Purple,  bluish  and  grey  feldspathic  shale  and  sandstone, 
crowded  with  shells ;.. 20         0 

12.  Light  coloured,  nearly  compact  quartiite,  grit  and -sand- 
stone.   Not  well  seen.... «. • 92         0 

13.  Mottled,  fragmental  felsite,  or  conglomerate.     Not  well 
seen .................;.;.. 49         0 

14.  Black  and  grey  arglllite,  red  and  grey  quartdte,  etc.,  seen 
in  Indian  Bro6k 990         0 

15.  Bed  syenite  of  th6  hill  extending  to  the  Esoaaonie  shore 

Total  thickness.  ; 1,680        0 

In  this  section  tho  roclcs  ai*e  assumed  to  bo  vertical ;  the  strike  being 
about  N.  40**  E.  At  one  point  they  dip  to  the  northwai*d,  but  this  may 
be  overturned. 
Oozhimtti  Hills.  Considerable  difference  exists  between  the  feldspathic  rocks  to  the 
north  of  the  Lower  Silurian  area  of  the  Coxheath  Hills  and  those  to  the 
south  of  that  area,  as  will  be  seen  by  a  comparison  of  the  rocks  now  to  be 
described  with  those  described  in  the  Report  for  1875-76,  pages  371  to  374. 
Tho  more  compact  and  laminated  nature  of  the  felsitos  of  Escasonie 
made  it  at  first  doubtful  whether  they  might  not  belong  to  the  Lower 
Silurian  series ;  but  there  can  now  be  little  doubt  that  they  are  inter- 
stratified  with  tho  syenite,  and  of  pro-Silurian  age. 

On  tho  Cossitt  road,  near  Macintosh  Brook,  bluish-grey,  ciystalline, 
granitoid  quartzite  and  compact  felsite  are  followed  by  syenite  and  com- 
pact and  granitoid  felsite  and  quartzite,  often  porphyritic,  like  the  rocks 
soon  on  tho  Gillis  road.  A  greenish  and  red  syenite  comes  to  the  shore  at 
McDonald  Pond,  seamed,  and  in  part  replaced  by  veins  of  white 
quartz  and  calcspar,  which  dip  S.  64°  W.  at  a  low  angle.  The  character 
of  the  rocks  of  the  Gillis  road  and  the  bi*ook  to  the  eastward  will  be  best 
understood  by  reference  to  the  following  descending  section  : — 

SECTION  or  riLDSPATHIO  BOOKS  BBTWIBN  BAST  BAT  AND  MAOINTOBH  BBOOK. 

Dip  S.  <  53«. 

FlBr.         19. 

1.  Greenish,  very  compact,  layered  felsite,  often  calcareous,  and 
containing  films  of  hematite  in  the  joints ;  thread-like 
qoartz  veins.  Seen  at  and  near  the  mill  dam  in  the  brook  at 
the  school  honse  on  the  East  Bay  road.  A  rocky  brook 
with  several  falls 368  0 

2.  Measures  concealed,  but  probably  similar  to  the  preceding. .      232         0 
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IB. 

3.  Moiiled,  red  and  green  compact  felsite,  mixed  with  granitoid 

rocks,  one  of  which  is  traversed  by  a  vein  of  red  compact 

felsite 150  0 

4.  Qrey  and  greenish  qrenite,  with  little  hornblende,  which  is 

often  distributed  in  streaks.  The  feldspar  is,  in  places, 
brightjred,  and  forms  a  striking  contrast  with  the  white 

quartz 122  0 

6.  Green  compact  felsite,  obscorely  bedded,  and  veined  with 

quartz 160  0 

6.  Compact  felsites  and  greenish  granitoid  rocks,  apparently 

passing  into  one  another 80  0 

[The  last  rocks  measured  in  the  brook.] 

7.  Reddish  and  greenish  felsite,  forming  a  steep  hill.    At  first 

sight  this  rock  resembles  syenite,  but  on  closer  exami- 
nation is  found  to  consist  essentially  of  very  compact 
feldspar,  occasionally  vesicular,  with  small  veins  and 
blotches  of  quartz 800  0 

8.  Greenish,  compact,  splintery  felsites,  in  thin  beds,  resemb- 

ling those  of  Bhenacadie  and  Benacadie 700  0 

9.  Red  syenite 360  0 

10.  Greenish  compact  felsite,  not  well  seen 220  0 

11.  Red  syenite.... 548  0 

12.  White  crystalline  quartz 88  0 

13.  Measures  concealed.    Red  syenite  debris 576  0 

14.  Carboniferotu  conglomerate  of  Macintosh  Brook 

Total  thickness 4,404  0 

In  Spruce  Brook,  about  two  miles  nearer  the  head  of  East  Bay, 'Spnwe  Brook, 
greenish  compact  felsite,  often  streaked  with  calcspar,  bluish  and  red 
syenite,  bluish,  soft,  soapy,  calcareous  rock,  slickensided  in  the  joints, 
which  are  coated  with  hematite,  are  associated  with  a  coai*se  grey 
mixture  of  quai'tz  and  feldspai*,  containing  a  little  hornblende,  and  with 
a  green  diorite.  These  rocks  are  overlain  by  Lower  Silurian  sti^ata, 
which  conceal  them  between  this  point  and  the  Bouiinot  road. 

The  East  Bay  range  of  hills  may  be  regarded  as  the  south-westerly  Extensioii  of  tht 
extension  of  the  anticline  which  divides  the  Glace  Bay  and  Cow  Bay  •nUdine. 
coal  basins,  although  between  Cow  Bay  and  East  Bay  it  ceases  to  be 
prominent,  and  the  two  basins  coalesce. 

The  most  easterly  development  of  the  feldspathic  rocks  of  the  East  EastB^rfeisitflSi 

^  ^  Mortoyroad. 

Bay  Hills,  which  resemble,  for  the  most  part,  those  of  Coxheath,  is  seen 
on  the  Morley  road,  near  Mira  Eiver,  where  they  are  capped  with 
liower  Silurian  and  Carboniferous  sediments.  They  consist  of  dark- 
grey,  Indian  and  flesh-red,  fine-grained,  white-weathering  felsite,  with 


416 


GIOLOQIOAL  SURVEY  OF  OANADA. 


MoMiUan'ft. 


Chapel  road. 


SU  PeteiB  road. 


Altered  felilte. 


small  seams  of  clear  quartz,  followed  by  a  very  compact  conglomerate; 
of  rod  quartzite,  and  rod  and  green  hematitic  felsite,  so  coherent  in  places 
as  to  obscm*e  the  form  of  the  component  pebbles,  except  on  weath^ 
surfaces,  which  ai*e  roughened  by  the  quarts,  whilst  the  feldspar  appeus 
as  small  white  S})eck8,  succeeded  in  turn  by  a  fine-grained  qnartt 
felsite,  which  differs  fi*om  the  preceding  only  in  being  more  graDular. 
The  quartz  is  green,  red  and  white,  the  feldspar  green  and  red,  splintery 
and  close  in  texture. 

Not  far  fi*om  Mr.  James  McMillan's,  on  the  road  from  East  Bay  pobt 
office  to  Mira  Siver,  is  an  outci*op  of  dark-blue,  fine-grained,  nearly  ooo: 
pact  feldspar-porphyry,  containing  iron  pyrites,  and  striking  N.  85**  W.; 
of  greenish  and  red  felsites,  flesh-red  and  dark-grey  porphyry,  and  crystal- 
line quartz-feldspar  rock,  with  grains  as  large  as  wheat.  Similar 
alternations  continue  as  far  as  the  boundary  of  the  millstone  grit  On 
the  path  leading  fVom  the  school  house  near  McMillan's  to  the  Chapel 
road,  dark-blue  and  reddish,  compact  and  granular  felsite  and  porphjiy, 
and  purple,  red  and  green,  compact  and  granular  quarts-felsite,  are 
associated  with  dark-green  fine-grained  syenite,  composed  of  intimately 
mixed  crystals  of  feldspar,  shoi*t  flakes  and  ci*ystals  of  black  glittering 
hornblende  and  grains  of  quartz. 

The  Chapel  I'oad  crosses  red  porph^Ty  and  other  felsites,  dark-grey 
coarse  diorite,  and  flesh-red  syenite,  with  little  hornblende,  to  the  mill- 
stone grit  of  the  Loch  Lomond  basin.  A  branch  of  this  I'oad,  running 
towards  Salmon  Eiver,  displays  a  felsite  so  meshed  with  syenite  as  to 
simulate  a  conglomerate,  a  red  syenite,  a  bluish-grey  porphyry,  with 
light-coloured  feldspar  veins,  and  a  dark  flesh-red,  blackish  and  greenish- 
gi*ey  granitoid  rock,  in  large  streaks  and  blotches,  sometimes  fragmen- 
tal,  veined  with  feldspar  and  syenite,  and  consisting — the  red,  of  qnarta 
and  fed8])ar ;  the  black,  of  hornblende  and  feldspar,  and  the  grey  of 
fine-grained  porphyritic  felsite. 

The  St.  Petei'H  road,  between  the  East  Bay  chapel  and  Gillis  mill,  is 
chiefly  occupied  with  red  and  grey  syenite,  whilst  fVx)m  the  mill  to  the 
Meadows  road,  bluish-grey,  gi'cen,  red  and  purple  porphyritic  felsite, 
purple,  greenish  and  whitish,  compact  and  fragmentary,  quartz-veined 
felsite,  and  greenish,  compact,  porphyritic  felsite,  with  black  scales, 
prevail.  Many  of  those  rocks  are  in  thin  layers;  others  present  no 
appeai'ance  of  stratification.  In  Gillis  millbrook  is  a  soft,  soapy, 
variegated,  red  and  green  rock,  like  that  of  which  an  analysis  was  given 
by  Mr.  Hoffmann,  in  the  Eeport  for  1875-76,  page  423  j  also,  a  red  and 
green  coijipact,  poi'phyi-itic  felsite. 
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Westward,  towaixis   the   Glengarry  road,  compact  and   fine-gmined  aiengany  ro«i. 
qaartzite  and  massive  felaite,  coloui'ed    green   with  a  soft,   unctuous 
mineral,  and  red  with  hematite,  of  which  they  contain  small  crystals, 
form  precipices  sometimes  a  hundred  feet  in  height.    Occasionally  the 
felsite,  containing  ciystals  of  sea-green  feldspai*,  becomes  porphyry,  or,  Porphyiy  and 
by  the  addition  of  quartz  and  hornblende,  grey  and  red  syenite.    The 
strike  is,  appai*ently,  S.  73°  E.    On  the  shore,  grey,  gi^eenish  and  reddish, 
fine  and  coarse  syenite,  with  blotches  of  epidote,  delicate  crystals  of  Epidote. 
hematite,  and  quartz  veins,  subjacent  to  a  Cai*boniferous  conglomerate, 
containing  masses  of  hematite,  is  mixed  with  and  passes  into  a  dai'k- 
green  compact  felsite,  with  pale,  porphyritic  spots. 

Laminated  felsites,  compact,  slaty  felsites  with  specks  of  hornblende, 
reddish  compact  poi-phyry  and   red  and  greenish  felsite,   containing 
quartz,  and  more  or  less  granitoid,  cross  the  Ben  Eoin  road ;  and  on  the  Ben  Eoin  road. 
Meadows  road,  near  the  iron  location  of  MessnC  Gillis  and  Mathesou,  Meadows  road. 
an  oiylless  variety  of  felsites,  including  compact,  Indian-i*ed  porphyry, 
soft,  greenish,  pearly,  soapy  shales,  and  coherent,  fragmentary  rocks, 
strike  N.  34°  to  49°  E.     Between  the  L^Aixioise  and  Glengariy  i*oads 
purple  felsites  occur ;  and  between  the  Glengarry  i-oad  and  the  mineral  Mineral  gpnngr. 
spring  bluish-grey  syenite,  diorite  and  felsite,  containing  grains  of  mica, 
are  overlain  by   millstone  grit  and  Carbonifei-ous  limestone.    At  the 
mineral  spring  the  syenite  is  cut  by  a  dyke  of  bluish-grey  felsite  two 

feet  thick. 

The  stinke  of  the  rocks  crossing  the  L*  Ardoiso  i*oad  between  Big  Pond  L'Anioiao  road, 
and  the  Loch  Lomond  Cai'boniferous  basin  being  variable,  no  estimate 
of  the  relative  thickness  of  the  beds  has  been  made ;  the  succession, 
however,  is  as  follows: — 

1.  Light-bluish  compact  felsite,  streaked  and  spotted  with  hematite  ;  small 

YUgs,  lined  with  pink  vitreous  quartz :  hn«  a  north-easterly  vertical 
trend. 

2.  Bed  felsite. 

3.  Red  porphyry  and  red  and  grey  syenite.  Porph>T3-, 

*^     '^   ^  "^  o     ^     *  syemte,  diorite, 

4.  Eed  porphjrry,  diorite  and  syenite.  and  banded 

6.  Red  porph3rritic  felsite,  and  red  and  bluish  mottled  felsite. 

6.  Bed  compcu^t  felsite. 

7.  Bed  and  white  close-grained  felsite,  in  short,  thin,  and  seemingly  lentic- 

ular bands, — three  feet. 

8.  Bed  felsite,  diorite  and  syenite. 

9.  Light  indian-red  and  white,  banded,  close-grained  felsite ;  the  bands  very 

thin  and  running  into  one  another  ;  also  in  thick  beds :  white  quartz 
in  blotches  several  inches  square,  or  in  bands. 
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Glengviy  road. 


St.  Petonrofld. 


Syenite,  granite 
•adfolsite. 


Nature  of  the 
oontaot. 


JonctiofK^ 
Carboniferovui 
and  Laurentian 
rocks. 


10.  Mottled  red  and  green  banded  felsite  and  qnartsite  mixed.     Strike  N. 

20<>  E. 

11.  Blnish  and  greenish,  friable,  fissile,  contorted  feldtes,  talcose  in  the 

joints. 

12.  Bluish-grey  laminated  argillite  or  slate;  hard  and  slightly  nnctnons  on 

smooth  planes  of  cleavage.    Dip  S.  68^  W.,  bat  greatly  contorted. 

13.  Bluish  and  greenish  felsite  in  thin  and  thick  beds,  not  distinct,  but  the 

jagged  edges  of  one  band-  fitting  into  those  of  another ;  white  quarts 
veins  from  an  inch  downwards. 

14.  Rock  composed  of  a  mixture  of  feldspar  and  quartz ;  the  latter  standi 

ing   out    in    small    rounded   protuberances  against    the   weathered 
feldspar. 

15.  Felsite,  weathering  light-brown,  seamed  and  dotted  with  quarts. 

16.  Greenish-grey  and  light-brown,  streaky  felsite,  with  a  soapy  feel ;  bedding 

not  evident. 

17.  Bluish-grey  felsite. 

18.  MiUttonegrU, 

Crossing  the  Glengariy  i*oad  in  a  direction  of  N.  69°  E.,  is  a  grelnisli. 
compact,  or  finely  granular,  j)yritoa8  felsite,  often  poi-phyritic,  wilh 
quartz  in  veins,  blotches  and  vugs,  and  spots  of  hematite.  Interstratified 
with  this  felsite  are  mottled  greenish,  purple,  grey  and  red  shales  and 
light-grey,  pearly,  slightly  granular,  laminated  felsite,  with  thin  inter- 
locking plates.  The  first  rocks  seen  on  the  backlands  road,  which  leavti:^ 
the  St.  Petei's  i*oad  near  the  Big  Pond  chapel,  are  red  compact  felsites, 
sti-eaked  with  grey,  and  bluish-grey  and  purple  slaty  felsites  dipping 
N.  51°  W.  These  are  succeeded,  in  a  small  brook,  by  red  syenite  and 
granite,  intermixed  with  greenish,  fine-grained  and  compact  felsite,  cut 
by  thin  veins  of  ii'on  pyrites.  The  line  of  contact  of  the  felsites  and 
syenite  is  an  irregular  one.  Greenish  and  red,  slaty  felsite,  and  a  very 
coarse  mixture  of  granite  and  syenite  follow  immediately  in  the  road; 
and  on  the  hill  at  the  end  of  the  road,  a  whitish  or  cream-coloured, 
compact  felsite  seems  to  be  mixed  with  red  syenite,  greenish  porphyry 
and  mottled,  granitoid  and  fragn^entaiy  felsite. 

From  the  Big  Pond  chapel  the  line  of  contact  of  the  Carboniferous 
and  feldspathic  i*ocks  follows  the  mail-road  to  the  post  office  at 
McPherson's,  where  the  latter  come  to  the  shoi*e  in  the  bold  head- 
land of  Cape  Ehumore.  The  following  section  containn,  in  descending 
order,  the  rocks  seen  on  this  cape,  between  Lochan  Fad  and  Irish 
Cove: — 
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nOTION  OF  nLDSPATHIO  BOOKS  AT  OAPI  BHUMOBa. 

Dip  8.  4^^"  to  70«  E.  <  70°  to  90°. 

1.  Qreenish-grey  and  red  fine-grained  porphyry,  veined  with 

quarts 20 

2.  Measnres   concealed.     The    sand   and    shingle   beach   of 

Lochan  Fad  begins 348 

3.  Bed  and  green,  mottled,  fragmentary  felsite,  containing 

fragments  of  a  compact  mixture  of  feldspar  and  quartz. .       181 

1 

4.  Qreenish,  calcareous,  saccharoidal  felsitc,  mixed  with  flesh- 

red  compact  felsite  and  porphyry 73 

6.  Bed  and  green  mottled  felsite 28 

6.  Bed,  compact,  porphyritic  felsite,  with  veins  and  blotches  of 

greenish  feldspar 19 

7.  Bed  granular  felsite,  containing  grains  of  hornblende,  and 

resembling  syenite 66 

8.  Bed  and  mottled  red  and  green  compact  felsite 404 

9.  Bed  and  green  mottled  felsite 29 

10.  Qreenish  fragmentary  felsite 19 

11.  Bed  and  green  mottled  felsite,  the  spots  of  each  colour 

large  and  distinct ;  a  white  and  black  brecciated  vein ....         66 

12.  Measures  concealed 160 

13.  CliffB  of  felsite,  spotted  bright  flesh-red,  green,  grey  and  « 

blue,  essentially  compact,  but  often  resembling  a  con- 
glomerate,  and  sometimes  assuming  a  granitoid  texture  in 
the  presence  of  small  grains  of  quartz ;  porphyritic.  In 
some  places  lamination  is  well  displayed,  and  is  contorted, 
waved,  and  broken  in  the  most  wonderful  variety 151 

14.  Bed  and  green,  compact,  quartz-veined,  epidotic  felsite  and 

porphyry 47 

15.  Measures  concealed 28 

16.  Banded,  purple,  greenish  and  other  coloured,  porphyritic 

and  fragmentary  feldspathic  rocks,  like  thosj  at  Louisburg 
lighthouse 103 

17.  Qreenish    soft^    granular,   porphyritic  rock,    stained    with 

hematite I 75 

18.  Greenish  blotched  grits  and  conglomerates ;  green,  purple 

and  white  compact  felsite ;  bright  indian-red  band  of  soft 
argillite,  resembling  a  rock  found  near  the  source  of 
McKeagan  Brook* ;  white  granite,  containing  large  frag- 
ments  of  blulsn  porphyry ;  greenish  and  purple  epidotic 
porphyry.    Indistinctly  seen 10 
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*  Report  for  ]  875-76,  p.  375. 
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tepentina. 


19.  Bright-red  and  green,  mottled,  compact  felsite 

[Traces  of  red  and  green  Carboniferous  marl,  and 
gjrpsmn  here  appear.] 

20.  Felsites,    externally    dark-purple,    but   exhibiting,    when 

broken,  great  variety  of  colour ;  often  porphyritic,  the 
feldspar  of  the  crystals  being  paler  in  colour  than  that  of 
the  base ;  at  times  granitoid ;  frequently  laminated,  the 
laminsB  being  smooth  and  pearly;  veins  and  films  of 
quarts 

21.  Qreenish  porphyry 

22.  Indian-red,  grey  and  purple  porphyry,  thickly  spotted  with 

crystals  of  light-coloured  feldspar,  and  blotched  with 
calcspar  and  epidotc.  A  white  quartz  vein,  an  inch  or 
more  in  thickness,  dips  N.  70°  W.  <  60=*,  and  if  this  is 
also  the  dip  of  the  surrounding  felsites,  there  is  a  repeti- 
tion of  some  of  the  beds  of  this  section 

23.  Qreenish,  finely  saccharoidal,  soft  rock,  probably  altered 

felsite,  with  small  sparkling  sur&ce  crystals  and  stains  of 
hematite 

24.  Purple  compact  porphyry,  sometimes  shaly  and  stinking, 

with  crystals  as  large  as  peas ;  occasionally  resembles  a 
coarse  conglomerate,  composed  entirely  of  feldspar ;  large 
blotches  of  epidote,  a  small  lenticular  bed  of  cream- 
coloured  serpentine,  and  a  wedge  of  flesh-red   compact 

felsite,  holding  small  grains  of  quartz 

[The  feldspathic  rocks  are  here  concealed  by  a  small 
pond  and  beach,  and  the  next  rocks  seen  to  the 
southward  on  the  coast  are  Carboniferous.] 
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Total  thickness 2,287 


Irish  Oove. 


Tho  felnitcs,  which  now  retreat  from  the  shore,  are  again  met  with  i 
the  hirge  bi'ook  at  the  head  of  Irish  Cove,  intermixed  with  syeniK 
Combining  this  exposure  with  those  of  the  Irish  Cove  road  and  Snak 
Brook,  we  obtain  the  following  section : — 


Oonularia, 


Feltite  and 
■ireuiia. 


SECTION  OF  FELDSPATHIC  BOCKS  BETWEEN  IBI8H  COVE  AND  LOCH  LOMOND. 

FKT. 

1.  Carboniferous  limestone^  in  thick,  undulating  beds;   full  of 

Corwlaria^  and  other  fossils 

2.  Measures  concealed ;  blocks  of  syenite  and  porphyry 

3.  Greenish  and  white,  mottled,  laminated  felsite 300 

4.  Greenish  and  red,  mottled,  granitoid  fdsite 180 

6.  Greenish  felsite  and  red  syenite 100 

6.  Bluish  soft  porphyry 85 

7.  Purple  and  bluish  laminated  felsite 233 


15. 


0 

0 
0 
0 
0 
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ur. 


8.  Bed  granitoid  mixture  of  feldspar,  quarts  and  hornblende. 

The  feldspar  is  most  abundant)  and  sometimes  pre  wis  to 
the  exclusion  of  the  other  ingredients ;  the  quarts  is  in 
blotches  or  small  grains 35         0 

9.  Bed  syenite % 141  0 

10.  Bed  syenite  and  a  greenish,  soft,  granitoid  rock 106         0 

11.  Orecnish  and  reddish,  more  or  less  granitoid  rocks,  stained 

with  hematite ;  often  nearly  pure  feldspar 269  •        0 

12.  Felsite  and  syenite  of  variable  composition,  with  blotches 

and  veins  of  white  crystalline  calcite 130  0 

13.  Bed  granitoid  felsite,  diorite  and  syenite.    A  watorfiUl,  pot-  Diorita 

hole  and  cave 160         0 

14.  Purplish  felsite  and  syenite,  not  well  seen 445  0 

15.  Syenite  mixed  with  soft,  soapy  rock 28         0 

16.  Syenite,  or    in    places,    reddish,    dark-spotted,   granitoid 

felsite 35  0 

17.  Syenite;  a  band  of   prussian-green  felsite  at  one  point 

traverses  it  in  a  direction  N.  67°  £ 290         0 

18.  Greenish,  slightly  granitoid  rock,  containing  much  calcspar. 

Sometimes  soft,  with  blothches  of  hematite 92  0 

19.  Bed  and  green  mottled,  granitoid   felsite,  with  a  little 

quarts -,         78  0 

20.  Bed  and  greenish  granitoid  felsite 50  0 

21.  Bed  syenite,  overlain  in  places  by  Carboniferous  conglom- 

erate, most  of  the  pebbles  of  which  are  of  syenite 85  0 

22.  Bed  syenite  and  granitoid  felsite,  principally  the  former ; 

not  well  seen 990  0 

23.  Greenish  fine-grained  felsite  in  thick  beds 954  0 

24.  Bed  and  grey,  coarse  and  fine  syenite,  seen  at  intervals  on 

the  Irish  Cove  road 2,333  0 

25.  Grey  and  red  i^enite,  and  greenish,  compact  and  granitoid, 

often  porphyritic  felsite 71  0 

26.  Syenite 42  0 

27.  Syenite  and  pale  prussian-green  felsite 7  0 

28.  Syenite 60  0 

29.  Greenish,  fine-grained,  nearly  compact  felsite 25  0 

30.  Syenite  and  greenish  fine-grained  felsite ;  one  band  of  the 

latter,  a  foot  and  a  half  in  thickness,  running  N.  74°  E.,  in 

grey  syenite. 28  0 

31.  Grey  and  red  syenite 85  0 

32.  Measures  for  the  most  part  concealed,  but,  probably,  syenite 

and  felsite 636  0 

(The    foregoing   members    of  the  section    have   been 
assumed  to  dip  S.  22°  £.  <  45°.    The  section  is  now 

transferred  to  the  source  of  Snake  Brook,  where  the  Bosks  Brook, 

dip  is  north-westerly,  a  syncline  apparently  intervei^- 
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FBR.         n. 

ftfn^Ont,  ^^S'    1^0  position  of  the  axis  of  this  fold  is  unknown, 

hut  it  does  not  occur  before  No.  24.    The  mne  angle  of 

dip  is  assumed.) 

33.  Measures  concealed :  low  land,  mossy  pitfiiUs,  small  mvMj 

ponds,  dead  trees  and  underbrush,  red  syenite  debrit. . . .       276         0 

Qyonlte.  34.  Qrej  syenite,  containing  little  quarts A         0 

35.  Grey  syenite  interbedded  with  greenish,  nacreous,  aluminous 

shales,  in  layers  from  three  to  six  inches  thick ;  not  well 

seen 14         0 

KMnooiihales.  36.  Greenish,   soft,   laminated,    nacreous,    aluminous  shales; 

containing  calcspar,    and   resembling   those  which    are 

associated  with  the  iron  ore  of  Big  Pond.    Strike,  N.  35<>  B.        21  0 

<^Mrtii-felslte  37.  Grey  quartz-felsite 163  0 

toddloriia. 

38.  Greenish,  finely  granular  and  compact  felsite  and  dioriie, 

sometimes  porphyritic  ;  associated  with  a  nearly  compact 
OUaspur.  quartzite  or  quartz-felsite ;  calcspar  is  abundant  in  the 

joints . .         70         0 

Qotftelte.  39.  Greenish  and-pale  grey,  compact  and  fine-grained,  porphy- 
ritic felsite,  quartzite  and  quartz-felsite,  with  rusty  spots ; 
in  thick  beds,  covered  in  the  joints  with  thin  plates  of 
talcose  hematite  and  films  of  greenish  serpentine 64         0 

40.  Grey  and  greenish  syenitic  rocks 71  0 

41.  Finely  granular  rock;  essentially  felsite,  but  often  contain- 

ing quartz,  hornblende  and  mica.  In  places  it  is  a  red  and 
grey  syenite,  composed  of  feldspar,  quartz,  hornblende 
and  mica ;  the  last  two  being  the  least  abundant.  At 
times  it  is  a  mottled  red  and  green,  compact  and  broadly 
crystalline  felsite  ;  sometimes  porphyritic,  with  grains  of 
quartz  and  hornblende,  or  of  hornblende  alone,  sparingly 
disseminated  ;  and  in  one  place  a  granular  quartzite  takes 
its  place.  The  uppermost  beds  comprise  g^enish  grani- 
toid felsittis,  striking  N.  32°  E.  in  irregular  layers  of 
variable  thickness,  having  a  large  quantity  of, a  soft, 
blackish,  glistening  mineral  in  the  joints  and  bedding 
planes.  Hornblende,  hematite  and  calcspar  are  often  pres- 
ent, and  quartz  occurs  in  g^ins,  streaks  and  small  veins, 
or  as  delicate,  sparkling  crystals  in  the  joints,  which  break 
the  rock  into  small  angular  pieces.  A  decomposed  rock, 
yielding  readily  to  the  knife,  is  also  intermixed 66  0 

42.  Bluish,  generally  compact  felsite,  of  indefinite  thickness....         50  0 

43.  Carboniferous  rocks  of  Loch  Lomond 

Total  thickness 8,900  0 

Intermixture  of        Here,  it  will  be  observed,  the  laminated   felsites  and  red  and  grey 

the  different  n 

rocks.  syenites  are  again  inseparably  associated,  as  is  also  the  case  in  a  smaJI 
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brook  flowing  into  the  lake  a  mile  north  of  Irish  Cove.  Immediately  soapy shftiM 
below  the  Carboniferous  rocks  in  this  brook,  bluish-grey,  soapy,  papery 
shales,  including  layers  of  quarts,  mixed  with  a  talcose,  chloritic 
porphyry,  strike  N.  44®  B.  A  little  higher  in  the  brook,  although  the 
contact  is  not  visible,  red  syenite  appears,  but  is  replaced  within  a  few 
yards  by  the  laminated  rocks. 

The  mottled  red  and  green,  granitoid,  laminated  and  thick-bedded 
felsite  at  John  Cash's,  difltering  from  that  of  Cape  Ehumore  only  in  its  John  OMh'i 
more  granular  texture,  is  sometimes  veined  and  blotched  with  quartz, 
and  dips  S.  41°  B.     The  rocks  which  form  the  precipitous  cHAb  which 
extend  from  Cash's  to  McLeod's  mill  brook,  a  mile  and  a-half  to  the  south-  McLeod*!  Bn 
west,  are  not  dissimilar,  consisting  of  laminated  and  thick-bedded  felsite 
of  every  colour  and  textui-e,  with  softer  beds.    At  the  mouth  of  the  mill 
brook  the  first  rock  below  the  Carboniferous  limestone  and  conglomerate 
is  a  grey  syenite,  passing  downwards  into  a  felsite,  in  which  the  same  Syenite. 
inconstancy  of  mineralogical    composition   obtains.      Quartz,  epidote, 
chlorite  and  hematite  spot  the  rock;  which  also  contains  porphyritic  Porphyry, 
crystals  half  an  inch  in  length.    Two  black  varieties  of  rock,  one  soft 
and  calcareous,  resembling  a  sandstone,  the  other  hard  and  ferruginous, 
are  especially  noticeable.    The  bedding  is  obscure,  but,  apparently, 
contorted  :  in  one  place  it  strikes  N,  61°  W.,  and  in  another  dips  N.  64° 
E.  <  45°.    In  the  brook,  above  the  road,  a  purple,  red  and  green  mottled, 
compact  felsite,  holding  small  plates  of  mica,  runs  N.  45°  E.  FeMte. 

Folded  and  waving  felsite  and  porphyry,  which  might  vie  with  any 
of  the  others  in  point  of  colour  and  texture,  cix>ss  the  St.  Petera  road  at  st.  Petan  ro* 
several  points  between  the  Eed  Islands' chapel  and  the  end  of  the  Loch 
Lomond  road  ;  the  general  strike  being,  apparently,  about  N.  11°  E.,  but 
in  one  place  N.  44°  B.,  and  in  another  N.  44°  W. 

The  Loch  Lomond  Koacl  follows  a  valley  of  Carboniferous  rock,  guaixied  Loch  Lomond 
on  the  north  by  hills,  composed  of  the  feldspathic  and  syenitic  rocks  of 
this  series.    Above  the  bridge  over  McNab  Bi-ook,  on  a  farm  road  which 
runs  southward  from  this  road,  a  light-greenish  and  grey  ciystalline 
mixture  of  feldspai*  and  hornblende,  with  little  or  no  quartz,  but  a  few 
leaves  of  mica,  sti'ikes  N.  64°  E.,  and  incloses  a  blotch  of  white,  fine- 
grained marble,  six  inches  long.     This  is  intermixed  with  softer,  pyi'i tons,  Caictwous 
Ciystalline  rocks,   containing  much  calcspar,    and  passes  into  diorite, 
quartz-felsite  and  compact  felsite,  which. con  tain  calcspar,  chlorite,  black 
magnesian  matter  and  manganese  oxide  in  the  joints.     Among  the  felds-  Minerals. 
pathic  rocks  of  Pine  Brook,  attention  may  be  called  to  a  syenite,  often  pine  Brook, 
containing  so  little  quartz  as  to  become  diorite,  in  which  the  hornblende 
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is  arranged  in  long  dolicate  needles ;  passing  next,  by  the  loBS  of  bom- 
blende,  into  a  lightrpink  and  green  felsito ;  and  by  another  transformation, 
into  a  reddish  and  grey  compact  quartz-felsite  or  quartsite.  A  greenish 
felsite  and  i*ed,  coarse  syenite,  with  little  hornblende,  are  associated  in 
McCuish  Bi*ook  near  the  road,  whilst  higher  up,  the  stream  falls  over  an 
escai'pment  of  gi*oen  granular  felsite.  Near  the  end  of  the  Morrifion 
I'oad  gi*ey  and  reddish  syenite  underlies  the  millstone  grit ;  bat  firom  this 
point  to  the  Gaspereaux  River  i'oad  the  syenite  is  overlmn  for  the  most 
pai't  with  Carboniferous  conglomerate. 

XinifeisiteB.  The  Mii*a  Hills  also  furnish  examples  of  the  blending  together  of  the 

different  constituents  of  the  feldspathic  and  syenitic  rocks  that  seem 
completely  to  demonsti*ate  their  identity.  On  the  Salmon  Siver  road 
red,  bluish  and  purple  syenite,  quai*tz-felsite  and  felsite  are  intermixed 
with  grey  porphyry.  The  syenite  is  sometimes  very  fine-grained,  or 
nearly  compact.     In  McDonald's  fields,  neai*  the  fork  of  the  Salmon 

UArdoiw  nMd.  Bivcr  and  L' Ardoise  roadn,  is  a  purplish-red,  fine-grained,  jointed  and 
broken  felsite,  with  specks  of  silvery  mica ;  in  succession  to  which  is  a 
red  syenite,  containing  a  little  quartz  and  hornblende  in  small  angular 
fragments,  and  close  by,  on  the  road,  a  coarse,  I'ed  syenite,  in  which 
hoiiiblonde  is  abundant. 

The  road  along  Loch  Lomond  displays  syenite  and  quartz-felsite  in 
close  proximity.  At  the  foot  of  the  lake,  dark-blue,  grey  and  red 
argillaceous,  feldspathic  and  quartzose  I'ocks,  probably  Lower  Silurian, 
dip  N.  74°  E. 

BMideck  feisitet.  The  felsitcH  of  the  hills  which  rise  conspicuously  above  the  Cai'bon* 
iferous  valley  of  Harris  Brook,  in  Victoria  County,  have  a  close  affinity 
with  those  of  Coxheath,  East  Bay  and  Louisbui'g,  presenting,  among 
othoi^s,  the  following  varieties  : — 

1.  Greenish  and  pink,   mottled,   granitoid   felsite,   with   garnet-red   spots; 

weathers  greenish-white. 

2.  Greenish  and  red,  spotted,  compact  and  fragmentary  felsites,  replacing  one 

another  in  infinite  variety,  and  sometimes  resembling  a  greenish  and 
red  syenite,  stained  bright-red  in  the  joints  with  hematite. 

3.  Greenish  fragmentary  felsite,  with  reddish  spots ;   weathers  rough,  so  as  to 

resemble  a  conglomerate ;  stained  with  hematite.  Many  of  the  frag- 
ments measure  a  quarter  of  an  inch  in  length,  and  have  themselves 
a  finer  fragmentary  structure,  like  mosaic. 

4.  Fine-grained  and  fragmentary,  hematite-stained^felsite,  containing  grains 

of  every  tint  of  green,  from  greenish-white  to  raven-black,  only  a  few 
specks  of  red  being  present, 

5.  Greenish  and  indian-red,  nearly  compact,  slaty  felsite. 
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6.  Blue,  pnrple  and  pea-groen  felsite,  the  colours  being  in  blotches,  with 

white  spots  interspersed. 
*!,  Large  white  quartB-veins  or  masses  are  also  said  to  occur  in  the  same 

hills. 

Prom  Hunter's  Mountain  to  the  bridge  over  Middle  Eiver,  the  rocks  in  MJddie  Rivtr. 
the  road  ai*e  Carboniferous,  but  the  pre-Silurian  hills  encroach  upon  them 
in  several  places.    At  the  bridge,  the  road  forks,  a  bi*anch  running  up 
each  bank.    Carboniferous  rocks  containing  gypsum  are  seen  here,  and  cart-oniferous 
within  a  few  hundred  yards  of  the  gold  mines  on  the  left  bank,  rising  on 
the  slopes  of  the  hills  which  skirt  the  river. 

Between  Louisbui'g    and    Loran    felsites    prevail,  similar   to    those  ^«n« 
described  above,  among  which  are : — 

1.  Purple  fehdte,  with  green  and  red  spots,  compact  and  obscurely  crystalline ; 

small  gruns  of  chlorite  ;  spots  of  iron  pyrites. 

2.  Indian-red  soft  rock,  resembling  a  fine-grained  sandstone. 

3.  Grey  compact  felsite,  with  spots  of  different  colours ;  obscure  lines  of 

bedding  in  hand  specimens. 

4.  Light-green  compact  felsite,  showing  a  fragmentary  structure,  the  frag- 

ments being  of  different  colours. 

5.  Grey  felsite,  weathering  white  and  vesicular,  with  irregularly  shaped  frag- 

ments of  different  colours  scattered  over  the  grey  ground.    These 
fragments  are  all  light-coloured  and  very  coherent. 

6.  Ck)mpact,  bluish-grey,  purple  and  reddish  felsite,  with  small  porphyritic 

spots  and  crystalline  granules. 

7.  Greenish  rocks  of  looser  texture,  traversed  in  every  direction  by  minute 

feldspar  veins  ;  pearly  and  scaly  in  places. 

8.  Bluish,  fine-grained,  soft,  argillaceous  rock,  with  coloured  spots. 

9.  Purple,  greenish  and  blue  fragmentary  rocks. 

10.  Light  pea-green  rock,  half  compact,  half  granular. 

11.  Laminated,  highly  crystalline  felsite,  not  distinctly  granular. 

12.  Indian-red  and  purple  laminated  argillite,  interstratified  in  beds  several 

feet  thick  among  the  harder  rocks. 

13.  Light    greenish-grey  and    sea-green    laminated  argillite,  the  laminae 

generally  papery,  and  the  rock  breaking  into  small  pieces,  but  some- 
times in  thicker  beds,  and  perhaps  suitable  for  hones.  Hones. 

These  rocks  run  about  N.  39^  E.,  and  generally  have  a  south-easterly 
dip.    They  ai'e  ti^aveinsed  by  veins  and  blotches  of  quartz  and  calcite,  the  ^T^orit?'*' 
quartz  being  often  granular  and  containing  small  grains  of  feldspar  j 
much  of  it  also  is  in  long  delicate  crystals,  some  of  them  beautifully 
transparent.    Chlorite  abounds  in  some  of  the  cavities  of  the  quartz, 
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2.  Geoiuje  Eiver  Limestone. 


DiitilbaUon. 


Ghancten. 


TremoUte. 


Golden  mica. 


Iron  mine. 


The  lithological  characters  of  this  formation  have  been  given  in 
sufficient  detail  in  the  Reports  for  lS*J4c-*J6,  so  that  the  remarks  which 
follow  will  relate  principally  to  its  geographical  range. 

From  George  Hiver  it  has  been  traced  in  a  nari*ow  belt  until  it  passes 
under  the  Carboniferous  mcks  of  Macintosh  Brook.  Another  band, 
beginning  at  the  shore  of  East  Bay,  on  the  line  of  the  Indian  Beserre, 
runs  in  a  north-easterly  direction  towards  Indian  Brook ;  but  on  Ik 
left  bank  of  this  brook  an  unbroken  wall  of  i*ed  syenite  appears  on  it« 
line  of  strike.  The  finding  of  large  blocks  of  this  limestone  in  the 
conglomerate  of  Hare  Bi-ook  points  to  a  wider  distribution  ;  and  evidence 
of  this  natui'e,  taken  in  conjunction  with  the  resembhince  of  the 
gneissoid  rocks  of  Washaback  to  those  which  underlie  the  crystalline 
limestone  in  the  Boisdale  Hills,  indicates  a  former  probable  extension  in 
this  direction  also,  which  has  been  obscured  by  denudation  and  the  over 
lapping  of  Carboniferous  rocks.  At  the  North  River  of  St.  Annes,  sn 
important  oxjx)sure  of  crystalline  limestone  was  discovered,  but  ite 
limits  were  not  defined. 

Whei'e  this  formation  crosses  the  French  Vale  and  Bourinot  roads,  it 
comprises : — 

1.  White,  grey,  bluish  and  yellowiBh,  granular  and  compact  cryBtalline  lime- 

stone, sometimes  serpentinous,  containing  specks  of  silvery  mica  and 
iron  pyrites,  and  weathering  into  a  granular,  crumbly  rock.  The  lime- 
stone is  cut  by  quartz  veins  one  inch  thick  and  downwards ;  some  of 
them  are  tremolitic,  as  is  well  shown  on  weathered  surfiices. 

2.  Wliite  and  grey  granite  and  syenite,  and  a  mixture  of  feldspar  in  plates 

and  quartz  in  erratic  veins.  The  granite  is  often  coarse.  Quartz  pre- 
dominates, the  mica  being  in  dark-brown  and  silvery,  lamellar,  crystal- 
line aggregations.  In  places,  however,  the  rock  is  almost  wholly 
composed  of  silvery  mica,  or  of  mica  and  quartz. 

3.  Variegated  and  ribboned,  white  and  grey,  fine-grained  and  broadly  crystal- 

line qnartzite,  with  small  cavities  full  of  double  prism-pyramids  of 
quartz. 

4.  An  almost  pure  felsite,  which  appears  to  pass  into  a  fine-grained  limestone, 

containing  much  golden  mica. 

These  mcks  strike  N.  8°  to  19°  B.,  but  are  much  contorted. 

At  I^uchlin  Curry's  road  we  encounter  the  limestones  and  quartsites 
of  the  iron  mine,  undei-lain  by  Hyenite  and  granite,  and  overlain  by 
reddish  and  grey,  coarse  Cai'boniferous*  sandstone  and  conglomerate. 
In  CuiTy's  fields  there  is  associated  with  the  limestones  thirty  feet  or 
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ore  of  reddish-grey  laminated  quartzite,  irregularly  mixed  with  feldspar 

id  mica,  and  often  a  mica^ichist.    The  component  particles  of  this  rock  Mioirscfaist. 

e  in  flakes,  often  larger  than  peas. 

Bluish,  talcose,  serpentine  limestone,  with  light-grey  protuberances,  serpentine 

Umeitone. 

temates  on  the  Coxheath  road  with  syenite,  quartzite  and  granite, 
pping  N.  71**  W.  With  these  are  associated  a  whitish,  brown- 
eathering,  saccharoidal  limestone,  ten  feet  of  bluish  and  grey  granitoid 
leiss  and  compact,  bluish,  pyritous  felsite,  the  whole  being  overlain  by 
irboniferous  conglomerate.  In  the  fields  south  of  this  road,  laminated 
laizite  and  syenite  accompany  a  pyritous  and   micaceous  sei*pentine  Quartiiteand 

Bvenite 

nestone,  a  saccharoidal  limestone  with  blotches  of  hornblende,  and  a 
le-grained,  pyi*itous  mica-schist,  containing  chlorite,  and  strike  N.  13^ 

86^  E.  Near  John  McDonald's  the  Cossitt  road  crosses  whitish-grey, 
•arsely  crystelline  limestone,  with  small  specks  of  mica,  and  other 
histose  rocks ;  bat  beyond  this  the  belt  of  crystalline  limestone  has  not 
)en  seen. 

In  apparent  unconformity  with,  and  bomided  on  both  sides  by  coarse  onne  cove. 
enitic  and  granitic  rocks,  the  George  Eiver  limestODe  runs  in  a  band 
qaai*ter  of  a  mile  wide,  from  the  eastern  line  of  the  Indian  Beserve 
wards  Indian  Bi*ook.    Schistose,  compact  felsite  and  quartzite,  with  schists. 
hite  and  light-grey  crystalline  limestone,  ranging  in  texture  from  com- 
ict  to  coarsely  crystalline,  and  containing  small  vugs  and  veins,  are 
^ain  met  with.    A  marble  of  considerable  range  of  colour  and  texture,  MarWe. 
It    generally  white,  with    brown,  blue,  greenish    and    canary-yellow 
reaks,  susceptible  also  of  a  fine  polish,  has  been  quarried  to  a  very 
mited  extent  on  the  hill  near  Bown's.    It  seems  to  be  intei*stratified 
ith  a  three  feet  bed  of  red  syenite. 

Between  St.  Anne  Harbour  and  North  Eiver,  is  a  high  syenitic  moun-  North  River  of 
in  of  remarkable  grandeur  and  beauty,  succeeded  on  the  indented  right 
mk  of  the  river  by  red  conglomerate,  sandstone  and  marl,  which  may 
3  seen  in  any  of  the  bi-ooks  flowing  into  it.  From  the  bridge  at  the 
dad  of  tide-water,  these  Carboniferous  strata  extend  a  mile  and  a-half  or 
tore  towards  the  hills  on  the  north.  A  road  runs  four  or  five  miles  up 
le  left  bank  of  the  river,  and  on  the  right  bank  there  is  a  good  road  for 

mile,  and  a  track  for  a  mile  or  two  further,  to  the  farm  of  John 
[cDonald.     Between    the    Carboniferous  rocks  and   the  hills  in   this 
cinity,   crystalline    limestone,  greenish,   laminated,  veined   quartzite,  cryrtaiiine 
>m blende-rock,  and  other  strata  similar  in  most  of  their  character  to  ^*°*®^®°®* 
le  Geo:*ge  River  series,  include  a  marble,  more  or  less  white,  but  often  MarWe. 
■eeaish  or  cream-coloured,  roughened  and  whitened  on  the  surface  by 
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flarpeottoe. 


Qowtireini. 


Bpota  of  serpentine.  A  bright  emerald-green,  soft,  shaly  variety,  inter- 
bedded  with  a  great  thickness  of  graenish  quai'tzite,  contains  a  speeie:^ 
of  tale ;  and  a  soil,  soapy  mineral  occurs  in  the  joints  of  most  of  the 
rocks. 

To  the  northeast  of  the  brook  in  which  this  limestone  was  found,  a 
grey  slaty  rock,  including  small,  bari'oh,  white  quai*tz  veins,  is  I'eported 
to  occur. 


Xstflot. 


PofphvryMMl 
Mnygdaloid. 


Shale*. 
FoMib. 


Cone-in-cone 
limeitone. 


3.  Lower  Silurian  Bocks. 

Among  the  most  interesting  geological  results  obtained  last  year  are 
some  additional  particulars  regaixling  the  Lower  Silurian  fossiliferoa» 
rocks  which  we  have  already  traced  from  Moore  Point,  on  St.  Andrew 
Channel,  up  the  valley  of  McLeod  Bix)ok  to  the  Bourinot  road.  Beyond 
this  road  they  extend  to  the  source  of  McLeod  Bi*ook,  and  into  the  equally 
deep  valley  of  Indian  Bmok,  which  they  follow  nearly  to  the  mouili, 
bordei'ed  on  both  sides  by  a  zone  of  syenitic  rocks,  and  pi-eserving  i 
general  unifoimity  in  chai*acter  and  distribution  thix)ughoat  their  entire 
coui-se. 

At  and  for  some  distance  east  of  the  junction  of  the  Boisdale  and 
Bourinot  roads  is  a  bluish-grey  and  purple,  tine-grained  and  compact, 
porphyritic  and  amygdaloidal  felsite  streaked  with  quartz  and  hematite 
in  veins  and  vugs,  and  breaking  into  small  pieces  along  tho  numerous 
pianos  of  cleavage  that  pervade  the  rock.  The  amygdaloid  contains 
calcite,  feldspar  and  quartz,  of  different  coloui's,  the  amygduies  iiinging 
fi'om  the  size  of  a  pin's  head  to  that  of  a  pea.  Grey,  greenish  and  light- 
blue  cinimbling  shales,  generally  too  friable,  to  show  organic  remains, 
but  covered,  on  the  more  coherent  layers,  with  Obolella,  accompanied  bv 
obscure  fragments  of  trilobitos  and  Dictyonema,  occur  at  the  bridge  over 
McLeod  Brook  on  tho  Boisdale  road.  These  shales  are  greatly  contorted, 
but  strike  N.  39°  £.  Higher  in  the  bi-ook  they  strike  N.  47°  R ;  are 
accompanied  by  vor}^  fine  sandstone,  containing  grains  of  red  feldspar 
and  quartz,  and  include  elliptical  and  spherical  nodules  of  bluish, 
plumbaginous,  often  cone-in-cone  limestone,  two  or  thi*ee  feet  in 
diameter.  These  shales  and  feldspathic  sandstones  often  contain  pebbles 
of  feldspar,  and  clear  red  and  amber-coloured  quartz,  and  pass  into 
conglomerates,  one  of  which  crosses  the  Bouiunot  road. 

In  Steele  Brook,  a  tributaiy  of  McLeod  Brook,  Lower  Silurian  strata, 
dipping  about  S.  51°  E.  <  -15°,  exhibit  the  following  descending 
section  : — 
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Dip,  S.  61°  E,  <  45°. 

FRT.  m. 

1 .  Greenish,  grey  and  white,  feldspathic  and  qnartsose  sandstone, 

micaceouR  and  contorted,  like  those  of  Yonng  Point; 

associated  with  a  few  thin  argillaceous  layers,  in  which 

donbtfnl  brachiopods  occur,  and  with  compact  felsite.  Foerils. 

Nearly  horizontal  in  places.    Fncoidal  marks  on  some 

surfjEU^s,  and  knotty  concretions,  somewhat  resembling 

Arthraria  antiquata* 60  0 

2.  Bloish  and  purplish  limestone  and  compact  felsite 39         0 

3.  Coherent,  comparatively  soft  feldspathic  rock,  with  bright 

spots.  Not  well  seen.  The  soft  black  and  grey  slates 
seen  in  the  main  brook  should  be  on  the  strike  of  this 
rock ;  but  as  they  are  not  seen  in  the  tributary,  and  are 
often  found  in  immediate  contact  with  thesyenitic  rocks, 
they  are,  perhaps,  faulted 50  0 

4.  ClifliB  of  greenish  feldspathic  sandstone,  crowded  with  OboUUa,  FoinlB. 

and  associated  with  compact,  splintery  felsite 27  0 

5.  Red,  green  and  blue  mottled,  crystalline  and  sub-crystalline 

limestone  ;  streaked  with  hematite ;  veined  with  calcspar 
and  quartz,  and  spotted  with  black  hornblende.  Inter- 
stratified  with  felsite 35  0 

6.  Measures  concealed 106  0 

7.  Conglomerate  with  large  pebbles  of  prussian-green  felsite  or 

diorite,  often  indistinguishable  from  the  matrix,  which 
seems  to  consist  of  the  same  material.  Hematite  in 
streaks  and  drusy  crystals.  The  pebbles  are  distinctly 
seen  on  weathering ;  but  the  rock  has  often  the  appear- 
ance of  a  finely  granular  felsite  or  diorite.  Thickness 
unknown 

Total  thickness 317  0 

Another  branch  of  McLood  Brook,  on  which,  just  below  the  i-oad,  is  Mci/wd  Brook, 
a  wild  and  beautiful  gorge,  cuts  through  and  exposes  greenish-grey  and 
bluish,  coherent  and  porphyritic,  flaggy,  micaceous  sandstone  and 
argillite,  cleaving  into  irregular  pieces,  with  an  inclination,  varying  from 
nearly  horizontal  to  vertical.  These  rocks  are  fossiliferous  and  contain 
concretions  of  radiated  pyrites,  sometimes  an  inch  in  diameter.  At  the 
source  of  this  brook,  brown,  grey  and  red,  porphyritic  felsite  dips  N. 
26**  W.  <  39^.     On  the  French  Yale  road,  the  strike  is  K  58**  E  ,  the  French  Vaie 

rcMul. 

rocks    consisting    of   bluish    fine    argillites,    jointed    and    cleft,    with 

*  "  Pftlaeorolc  Foasllsr  Vol.  III.,  Part  I.,  p.  06. 
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iridoscent  tarniHh   in   the  jointe,  interstratified   with    grey  sandstone. 
Another  fruitless  8eai*ch  for  coal  was  instituted  among  these  rocks. 

Following  them  thence  down  Indian  Brook  to  the  Beaver  Gove  nwd, 
we  find  an  altei*ed  conglomerate  occurring  with  finely-crTStalline 
quartzite  and  felsite.  Near  the  cirossing  of  Indian  Bi'ook,  laminated 
argiilites,  and  fine  micaceous  feldspathic  sandstone  are  met  with,  tod 
further  down  is  a  hill  of  red  altei'ed  conglomerate,  containing  pehUee  of 
syenite,  black  slate,  quartz  and  other  i*ocks,  which  dips  N.  76^  E.,  Dearly 
vertically.  Associated  with  these  is  a  bluish  amygdaloid,  with  almondi 
of  white  feldspai',  weathering  vesicular ;  also,  a  compact,  striped  felsito, 
closely  resembling  syenite.  The  felsite  becomes  granulai-  in  placee ;  it 
contains  quartz  veins  holding  spots  of  hematite,  and  passes  into 
quartzite. 

In  Indian  Brook,  above  Hugh  McPhee's,  is  a  slate  containing  nodules 
of  ii*on  pyrites  several  inches  in  diameter ;  and  in  Dugald  Brook,  in  the 
immediate  vicinity,  a  pyritous  crystalline  limestone,  like  that  of  LoDg 
Island.  Between  the  bridge  over  Indian  Brook,  at  McPhee's,  and  the 
i*oad,  a  light-grey  nut-conglomerate,  composed  of  pebblee  of  syenite, 
felsite  and  porphyry,  sometimes  of  very  close  texture,  runs  nearly  verti- 
cally with  bluish-gi'ey  and  reddish  fine  sandstone  and  gnt,  which  pass 
in  turn  into  compact  quartzite  and  felsite,  or  into  an  amygdaloid,  with 
amygdules  of  calcite  and  feldspar.  These  rocks,  seamed  with  minute 
quartz  veins,  and  full  of  Obolella  impressions,  strike  N.  19°  E.,  and  are 
continuous  to  the  Beaver  Cove  road.  At  McPhee's  bridge  an  exposure 
of  light-green  soft-weathering  feldspathic  sandstone,  fine  in  texture,  cleft, 
and  containing  minute  grains  of  mica,  dips  N.  35°  W.  <  42°.  Quartz 
veins,  running  in  every  direction,  give  a  reticulated  appearance  to  the 
I'ocks.  lligher  in  the  brook,  micaceous,  shaly  argiilites  and  slates, 
coloured  red  in  plao-os  with  hematite,  are  accompanied  by  arenaceous 
and  argillaceous,  soapy  shales,  striking  N.  30°  E.  In  the  ai*enaecoas 
strata,  LiTujulce  were  found  in  great  abundance,  but  none  in  the  soapy 
shales. 

In  Gregwa  Brook  the  following  section  is  exposed  at  the  junction  of 
the  Silurian  and  pre-Silurian  rocks: — 

Firr.  ur. 

1.  Dark-purple    fine-grained    sandstone,   containing    OboUUa; 

also  bluish  and  reddish  sandstone 

2.  Indian-red  argillite,  with  white  streaks  and   bands,  easily 

cut  by  the  nail,  uud  marking  like  chalk 3  6 

3.  Red  fine  conglomeraU*  or  breccia 6  0 

4.  Sandstone,  containing  Obolella 10  0 
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FUR.  IH. 

5.  Qoartsose  and  feldspathic  grit,  of  whitish,  lavender  and 
other  colours;  nearly  compact,  but  often  containing 
minute  spots  of  decomposed  feldspar ;  a  few  small  pebbles, 
chiefly  quartz 15  0 

Total  thickness 33  6 

These  are  associated  with  contorted,  plain baginous  rocks,  and  rest 
unconformably  upon  a  white  friable  granite  and  other  feldspathic  rocks. 

Similar  strata  continue  nearly  to  the  mouth  of  Indian  Brook,  where 
the  syenite  hills,  closing  in  from  both  sides,  cut  them  out. 

A  broken,   pai'allel   belt   of  similar  rocks,   running    from  McLean  Bnsd'OrLai 
Beachy  on  Little  Bras  d*Or  Lake,  to  the  vicinity  of  Murdoch  McNeils, 
exhibits,  at  the  fomier  locality,  the  following  section : — 

BIOTIOII  or  LOWIB  SILURIAH  ROOKS  IN  MOLEAH  BBOOK. 

Dip  N,  35°  W.  <  70°. 

FUT.  IH. 

1.  C^ar6<mi^erotM  eofi{^/omtfra(e  and  related  rocks 

2.  Feldspathic  sandstone  and   impure  limestone,  of   white, 

green,  amber,  red,  and  other  colours,  mixed,  and  in  dis- 
tinct beds  of  dl£ferent  thickness  j  sometimes  associated 
with  greenish,  soft,  soapy  rocks,  probably  decomposed 
felsites ;  films  of  hematite  in  the  joints 254  0 

3.  Blackish  and  grey  slate,  fine  sandstone  and  argillaceous 

limestone ;  also,  compact  feldspathic  rock,  mixed  with 

limestone  of  different  colours.    Not  well  seen 84  0 

4.  Bark  and  pale-grey  slates,  with  thin   layers  of   quartz;  Search  for  go 

spotted  with  iron  pyrites  and  mined  for  gold 66  0 

6.  Qreenish-grey,  fine-grained,  pyritous  rock,  resembling  sand- 
stone, and  3rielding  easily  to  the  knife 19  0 

6.  Black  and  grey  argillite,  full  of  small  twisted  layers  of 

quartz,  which  are  sometimes  so  numerous  as  to  constitute 
an  impure  quartzite,  spotted  with  pyrites.  Associated 
with  and  OFerlie  dark-blue  plumbaginous  argillite,  also 
full  of  pyritous  quartz  layers. 65  0 

7.  Bluish-grey,  pearly,  papery  slates,  cleft  in  every  direction, 

and  traversed  in  the  bedding  and  across  it  by  streaks  of 

calcspar  and  quartz 30  0 

8.  Bluish  felsite,  crystalline  limestone  and  quartz,  confusedly 

mixed  in  contorted  beds 37  0 

9.  Bluish-grey  coherent  argillite 60  0 

10.  Greenish,  decomposed,  feldspathic  rock,  of  uncertain  thick- 

ness        110  0 

1 1.  JUd  ayenUe  in  steeply  rising  hills 


•  • 


Total  thickness 725  0 
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Jfrw*. 


Ift  ifc#:  hiJi*  to  the  w€«twapdL  beantifallT  «trTpedL  comport,  pyntcws 
felftiV;  Jifi'l  qrurtzit^.  '>f  varioa«  cok/orsu  ncrieriie  tbeC«ri<Kkif«foa§  cootg^k^ 
nu^raU;,  aikd  in  M^Xeil  Bm^ik  are  aiSnocUt&i  vitii  greexiisl^-grey  nscreoos 
^ljitr:«.  pM^lui£  into  fc'>it<A.  with  •earn*  miA  UoUrbft>  r^  qvanx  and  eakspv. 
So  foty^iU  w#rre  f/un^J  in  tbe«e  rock.««  bQt  their  general  wmilaritY  to 
ihfMf  of  IjAiii  l.Ah,wi  and  St.  Ai«drew  Channel  leaTe^  litxie  doobc  a§  to 
thinrirwb  position.  Near  the  northern  bnxA  of  Sbenacadie.  leidspathk 
n^ialen  with  quartz  rein»  lie  anconformablr  on  tiie  syenite.  To  the 
wmiwzrd  of  thw  large  brook  ther  are  overlapped  by  GarbooiferoK 
strata,  but  again  appear  in  the  Kjotbem  brook.  The  banded  qnarCBtas 
aiyl  felDJUA  at  MurrJooh  McXeilV.  and  !*ome  of  the  locks  in  Benapadie 
BiYXik,  perhapf)  h\mj  belong  to  ihii»  series. 

FoftMiliff^rriiif  I>^wer  Silurian  f<trata  are  again  exposed  on  the  Eml 

Wt0mM9<0M,       Bay  ftlojie  of  the  &>iKlale   anticline,  where,   in  Bown  Brook,  felste. 

limestone  and  re^J.  green  and  white  conglomerate,  intersected  by  veinB 
of  i;alc**{jar.  afloni  many  fon^ilH.  Dipping  under  the  OarbonifatHV 
C'inglomerat4f.  which  ix  formed  from  their  /ir6ri5  in  Macintosh  Brook, 
Vji¥*jU¥}X\'\c^  irt  a  Mfi-ien  of  brown -weathering,  compact  and  highly  crystal- 
line, /;intefl  quartzitc  and  felHite,  including  a  bluish  diorite  and  quart^ 
fclhite,  with  blotches  of  red  hematite,  calcspar  and  serpentine,  and  scales 
of  hornblende  and  mica.  The  nerpentinous  matter  is  unctuous,  copper- 
gn.*en  and  indian-rfHl ;  nomctimes  in  ra4iiating,  star-like  forms.  These 
r^;ckH  avi'.  f^vfty,  mottle^l  re^J  and  green,  violet  and  bright  blue;  extremely 
hattl  and  ('ohcrcnt ;  contain  grains  of  feldspar  as  large  as  beans,  and 
prcftent  an  amygdaloidai  appearance.  Within  a  short  distance  they  form 
cl<jv(;ii  ca-^'arlcH,  ranging  in  height  fix)m  two  to  twenty  feet,  down  which 
the  water  rushes  tumultuously,  white  witli  foam,  into  deep  black  pools. 

PomUs.  Alx>vc  the  fallH,  light  and  dark-blue  foHsiliferous  argillites  underlie  these 

rr>ckM,  dipping  8.  30^  E.,  <  75°  ;  and  higher  still,  light-grey  and  brown 
quartzito,  in  IkmIs,  varj'ing  from  mere  lines  to  a  foot  and  a-half  in  thick- 
ness, rxxjur  with  soft  argillites. 

F««*teof  (*onsid(^re<l  in  regaixl  to  the  occurence  of  animal  life,  the  contorted, 

Brook.  feldspathi(;  shale,  sandstone  and  limestone  which  underlie  the  Carbon- 

iferous limestone  in  isolated  knolls  at  the  mouth  of  Macintosh  Brook, 
on  the  shore  below  Allan  and  Donald  McAdam's,  are  of  the  highest 
interest.  Many  of  the  shales  are  blackened  with  impressions  of 
brachiopod  shells,  while  some  of  the  limestone  is  almost  wholly  made 

Phonic  up  of  them.     Among  the  shells,  phosphatic  nodules  wore  recognised  hy 

Mr.  T.  C.  Weslon,  of  the  Geological  Surs'ey,  whose  description  will 
serve  to  indicate  their  nature : — 
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"I  have  made  and  examined  under  the  microscope  several  thin  DanrtpUon b; 
Bsctions  of  phosphatic  nodides  from  MaciDtoah  Brook,  East  Bay,  Cape 
BretoD,  where  they  are  fonnd  in  a  limestone,  which,  accoixling  to  Mr. 
Fletcher,  occurs  in  layers  of  from  half-an-inch  to  two  feet  in  thicknees, 
intcrBtratified  with  shaly,  micaceo-arenaceons  limestone,  aandslone  and 
mart.  This  rock  is,  for  the  most  part,  composed  of  ft-agmente  of 
Lin^^  and  a  few  well  preserved  upecimensof  this  genus,  with  numerous 
phoephatic  nodnles. 

"  These  nodules  vary  in  size  and  shape,  and  many  of  them  seem  to  have 
been  flattened  by  the  preaaui-o  of  the  overlying  beds.  Two  of  the 
specimens  examined,  cylindrical  in  form,  with  rounded  ends,  wore 
three-eights  of  an  inch  long,  and  lees  than  an  eighth  of  an  inch  in 
diameter.  By  transmitted  light  most  of  the  thin  slices  have  the 
appearance  of  a  fine  bituminous  paste,  inclosing  namerona  minute 
angular  grains  of  silicious  matter,  and  in  some  plecee,  of  iron  pyrites, 
together  with  fragments  of  the  Lingula,  which  is  supposed  to  hare  oiigiii. 
formed  the  food  of  the  animals  which  produced  the  coprolites,  and 
which,  ax  has  been  suggested,  may  have  been  some  of  the  larger  species 
of  trilobites. 


"  Fig.  1  represents  one  of  these  nodnles  cut  through  the  centre  and 
enlarged  about  seven  diameters.  Sections  of  others,  as  in  Fig.  2,  show 
portions  of  the  LinguUe,  which  appear  to  have  undergone  little  or  no 
digestion. 

"Although  a  sufficient  number  of  fossils  have  not  yot  been  collected  at 
this  locality  to  determine  the  geological  horiEon,  it  is  supposed,  from  th« 
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Bti-atigraphical  position  of  the  rocks,  that  they  belong  to  the  Potsdam 
formation.  Such  coprolites,  however,  are  not  characteristic  of  any 
formation,  but  have  been  obtained,  amongst  others,  in  Lower,  Middle 
and  Upper  Silurian  rocks.  At  River  Quelle,  on  the  Lower  St.  Lawrence, 
they  occur  chiefly  in  round  grains,  varying  from  the  size  of  a  large  pea 
to  that  of  a  small  shot,  in  a  brecciated  limestone,  associated  with  green 
and  red  shales ;  which,  accoi-ding  to  Mr.  Billings—owing  to  the  discovery 
of  zoophyte  forms  which  rej^emblo  Archeocyathus — belong  to  the  Lower 
Potsdam  fonnation.  One  of  the  phosphatic  nodules  from  River  Quelle, 
with  a  specific  gravity  of  3-15,  yielded  to  Dr.  Hunt: — * 

Phosphate  of  lime 40-34 

Carbonate  of  lime,  with  some  fluoride 5-14 

Carbonate  of  magnesia 9-70 

Peroxide  of  iron,  with  traces  of  manganese  and  a 

little  almnina 12-62 

Insoluble  Hilicious  residue 25  *  44 

Volatile  matter 2*13 


96-37 


*'  *  The  microscope  shows,  besides  grains  of  quartz,  small  cylindrical 
bodies,  renembling  the  npicula  of  sponges.' 

"  With  the  coprolites  of  River  Quelle  are  found  phosphatic  tubes,  with 
thick  walls  ;  the  largest  of  which  is  about  two  inches  long,  and  half-an- 
inch  in  diameter.  These  have  been  compared  to  the  supposed  worm 
tubes  of  the  genus  SerpuliteSy  which  has  also  been  obtained  with  similar 
nodules  from  the  lower  part  of  the  Chazy  formation. 

"  Figs.  3  and  4  show  a  transverse  and  part  of  the  longitudinal 
sections  (magnified  seven  diametei's)  of  these  forms,  collected  by  me  at 
the  mouth  of  River  Quelle.  Fig.  5  is  a  transverse  section  of  a  larger 
specimen,  evidently  of  another  species. 

"  While  collecting  fossils  on  the  coast  of  Arisaig,  N.  S.,  I  obsen'ed  a 
number  of  bhick  nodules  in  argillaceous  limestone,  belonging  to  the 
Upper  Silurian  formation  ;  and  in  one  of  them  which  had  been  broken  I 
found  a  convoluted  shell,  not  unlike  small  species  of  StraparoUus. 

"  The  calcareous  sandstones  of  the  Acadian  or  Menevian  group  at  St. 
John,  New  Brunswick,  are  blackened  with  phosphatic  matter,  which 
consists  of  *  shells  of  Lmguljoe,  often  entire,  and  lying  close  together  in 
the  planes  of  the  deposit,  of  which,  in  some  thin  layers,  they  appeal*  to 


*  Geology  of  OuuKia^  page  40S, 
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constitute  the  pnhcipal  part.'*    In  the  limestones  of  St.  Simon,  Bio,  and  Bic  shales, 
other  places  on  the  Lower  St  Lawrence,  the  fossils  Hyolithes  and  Obolella 
occur  in  great  numbers,  and  these,  with  Lingula^  are  supposed  to  have 
formed  the  chief  food  of  the  animals  from  which  the  coprolites  wei*e 
derived. 

'*  The  phosphatic  nodules  from  Macintosh  Brook  are  about  the  hardness 
of  apatite,  while  those  fi*om  Eiver  Quelle,  Grenville,  and  other  places, 
are  much  harder. 

"  As  stated  above,  phosphatic  nodules  are  obtained  from  several  geolo- 
gical formations ;  they  have  not  yet,  however,  been  found  in  sufficient 
abundance  to  be  of  commei'cial  value. 

The  Lower  Silurian  rocks  of  the  Coxheath  anticline,  are  seen  over-  spmooBrooi 
lying  the  red  syenite  and  other  obscurely  ciystalline  felsites  in  Spruce 
Brook,  as  brownish,  fine-grained  micaceous  sandstone  and  compact 
layered  felsite,  like  those  of  McLeod  Brook,  accompanied  by  blackish- 
red,  micaceous  sandstone,  and  greenish-grey  argillite,  more  or  less  jointed 
and  fissile,  which  dip  N.  12°  W.  <  52°,  and  contain  obscure  impressions 
of  small  shells.  Between  this  outcrop  and  Gillis  Bixx>k,  grey  argillite 
is  displayed  at  sevei-al  places  on  the  East  Bay  road,  and  comes  to  the  ««*  ^' «» 
shore  about  a  mile  south  of  the  crossing- of  the  Bourinot  road,  associated 
with  reddish  arenaceous  shale  and  limestone,  veined  with  calcspar,  and 
dipping  N.  39°  E.  <  35°.  From  this  point  they  stretch  towards  the 
Bourinot  road,  cover  the  Coxheath  road  between  the  Bourinot  road  and 
the  head  of  East  Bay,  and  extend  as  far  as  Gillis  Lake.  Plumbaginous 
slates,  passing  in  places  into  impure  plumbago,  are  characteristic  of  the  PiomUgo. 
formation  in  this  district,  and  may,  perhaps,  be  found  to  possess  an 
economic  value. 

In  the  brooks  which  cross  the  Bast  Bay  road  to  the  westward  of  the 
Bourinot  road,  Lower  Silurian  argillite  and  sandstone,  holding  shells  and  Fosriis. 
trilobites,  are  well  exposed  in  conjunction  with  whitish  limestone,  which 
contains  dark-coloured,  thread-like  and  bi*oad  markings,  and  black, 
cylindncal  concretions  or  fossils.  Crystalline  nodules  of  limestone  also 
abound  in  the  ui'gillitc. 

Carboniferous  conglomerate  unconformably  caps  the  Lower  Silurian 
strata,  which  dip  steeply  north waixi,  near  the  crossing  of  the  Coxheath 
and  Bounnot  roads.    In  a  small  tributary  of  McAdam  Brook,  which  McAdamBn 
ciosses  both   these  roads,  they  consist  of   light  and   dark-green  and 
yellowish,  fine-gi*ained,  micaceous  feldspathic  and  calcareous  rocks,  often 

•  Dr.  Dawmh.  Phofphfttei  of  Ouiada,  *'  Oanadiui  NatunJiit,"  Vol,  VIIL,  pige  168. 


436  GIOLOOIOAL  SUBTXT  OV  CANADA. 

in  thin  beds,  so  contorted,  cleft  and  jointed  as  to  break  by  a  blow  of  the 
hammer  into  small  pieces,  covered  with  light-grey  serpentinoos  matter. 
Veins  of  feldspar,  quartz  and  calcspar  penetrate  these  rocks,  which  are 
also  spotted  with  hematite  and  epidote. 

Ascending  the  rocky  bed  of  McAdam  Bi*ook,  above  its  confluence  with 

Xk,  Gillia  Bi*ook,  we  meet  with  grey  and  bluish,  micaceous,  fine-grained, 

feldspathic  and  calcareous  OhoUUa  sandstone,  in  flaggy  layers,  some- 
times a  foot  in  thickness,  interstratitied  with  argillaceous  shale.  The 
dip  is  variable,  both  in  amount  and  direction,  the  rocks  being  greatly 
contorted.  Up  stream  they  become  very  compact,  and  are  veined  with 
threads  of  quartz  and  feldspar. 

•Brook.  On  the  Coxheath  road,  at  the  ci*ossing  of  Gillis  Brook,  grey,  white  and 

reddish,  micaceous,  feldspathic,  shaly  sandstone,  containing  OboleUa, 
dips  N.  64^  E.,  at  a  high  angle.  In  the  bix>ok,  at  the  bridge,  the  dip 
seems  to  be  N.  13°  W.  <  26°,  but  higher  up,  bluish-grey  micaceous 

Alt.  argil  lite  and  feldspathic  sandstone,  with  obscure  marks  of  OboleUa,  and 

stems  of  sea  weeds,  again  dip  N.  64°  E.  <  32°,  and  extend  as  far  as 
Gillis  Lake,  where  they  were  obsei-ved  in  1875.  Below  the  Coxheath 
road,  bluish  and  grey,  soft,  laminated  argillite,  and  fljie-gi*ained, 
micaceous,  contorted  sandstone,  strike  approximately  N.  54°  E.  They 
are  associated  with  greenish  and  yellowish,  compact,  quartzose  felsite,  Id 
which  the  laminsd  of  deposition  are  indistinct,  and  with  greenish,  flaggy, 
thick-bedded  sandstone,  running  N.  15°  W.  vertically.  In  a  tributary 
which  entera  Gillis  Bi'ook,  about  a  mile  below  the  road,  soft,  bluish- 
black  and  grey  argillites  dip  N.  75°  W.  at  a  high  vaiiable  angle,  inter- 
bedded  with  bluish,  almost  compact,  cleavable,  laminated,  micaceous 
sandstone,  ti*aversed  by  reticulations  of  quaiiz,  feldspar  and  calcspar, 
and  with  impure,  pyi'itous,  blackish,  plumbaginous  limestone-breccia. 
In  the  main  brook  below  the  tributary  these  rocks  are  contorted  in  a 
most  remarkable  manner.     With  them  arc  found  the  following  strata:— 

1.  A  highly  crystalline  limeBtone,  in  thick  bedR  or  without  apparent  bed- 

ding ;  jointed  and  streaked  with  white  or  pink  calcspar,  as  well  as  much 
soft,  soapy  matter.  In  places,  a  mixture  of  limestone,  hematite  and 
chlorite.  Like  the  Long  Island  and  Boisdale  limestones,  it  is  of  every 
colour,  but  chiefly  dark-red. 

2.  A  seeming  conglomerate  or  breccia,  made  up  of  pebbles  of  No.  1,  of  every 

size,  without  apparent  stratification ;  probably  a  concretionary  limestone. 

3.  Greenish  and  brown,  purple  and  red,  mottled,  compact  felsite,  mixed  with 
ii^vg{np  limestone  and  a  little  fine  breccia.  Full  of  irregular  white  quarts 
^^W«                        veins,  sometimes  six  inches  thick,  which  occasionally  contain  films  of 

purple  copper  pyrites. 
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4.  Grey,  laminated^  micaceous,  feldspathic  sandstone,  with  dark  and  light- 
grey  limestone ;  arched,  and  dipping  in  thin  laminaB  N.  68°  E.  and  S. 
68°  W.  In  one  place  a  grey,  granitoid  mixture  of  quartz  and  feldspar, 
probably  an  altered  grit. 

On  the  left  bank  of  Mii-a  River  the  Lower  Silurian  rocks,  of  which  MiraRira 
mention  has  already  been  made,  are  seen  to  overlie  the  Laorentian  felsiteB 
at  the  junction  of  the  Morley  and  Mii-a  roads,  and  to  dip  S.  58°  E. 
Among  them  a  series  of  grey,  sandy,  jointed,  pj^ritous  and  micaceous, 
feldspathic  shales,  and  a  fine  conglomerate,  composed  of  pebbles  of 
quartz  in  a  quartzose  matiix,  with  minute  specks  of  silvery  mica  and 
small  cavities  filled  with  crystals  of  quartz,  ai'e  well  worthy  of  notice. 
Grold  has  been  sought  for  in  the  shales.  They  extend  aci'oss  the  Caribou 
Marsh  i"oad  and  Mira  River,  but  have  not  yet  been  followed.  In  the 
brook  at  the  Mira  end  of  the  Morley  i*oad  the  following  is  the  section  of 
these  rocks : — 

LOWER  8ILUBIAN  BOOKS  IN  m'CODBUM  BROOK. 

PUT.  IS. 

1.  Greenish,  nearly  compact,  micaceous  sandstone,  slaty,  or  in 

even,  flaggy  beds.  Forms  curious  gorges  and  falls,  being 
out  on  the  strike  for  a  great  distance  so  that  the  angle  of 
dip  is  the  slope  of  the  right  bank  of  the  brook.  Dip,  N. 
60°  B.  <33° 640  0 

2.  Greenish-grey,  soft,  somewhat  soapy,  shaly  and  flaggy  argil- 

lite.    Dip,  N.  63«>B.  <  29<> 69  0 

3.  Purple,  pebbly,  close-grained,  quartzose  grit ;  passing  lower 

down  the  brook  into  reddish  conglomerate,  with  pebbles 

as  large  as  hazel  nuts.    Dip,  N.  76°  E.  <  30'' 1  0 

4.  White  quartzite  or  grit,  in  which  the  grains  are  scarcely 

distinguishable.  Becomes  white  quartzose  conglomerate.        10  0 

6.  Reddish,  fine,  coherent^  micaceous  sandstone 16  0 

Total  thickness 626  0 

These  rocks  occui*  repeatedly  as  far  as  the  bridge  on  the  Mira  road, 
where  they  dip  S.  29**  E.  Some  distance  above  the  bridge  the  dip  is  S. 
64^  B.  <  36°. 

4.  Carboniferous  Conglomerate. 

A  portion  at  least  of  this  division  is  probably  contemporaneous  with 
strata,  which  must  be  referred  to  the  Carbonifeix)U8  Limestone  formation  ; 
but  as  the  grouping  is  a  convenient  one  for  practical  purposes,  marking 
the  absence  of  the  great  bauds  of  limestone  and  gypsum,  which  are 
characteristic  of  the  latter,  it  will  be  retained  when  possible t 
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The  conglomerate  and  related  i*ock8  occur  in  largest  volome  in  the 
southward  extension  of  the  Sydney  Harbour  hasin  and  on  the  Boisdale 
and  Washaback  Hills.  In  other  pai*t8  of  the  area  surveyed  they  are 
found,  chiefly,  as  a  thin  mantle  on  the  pre-Carboniferous  rocks.  In 
addition  to  the  red  conglomerate,  from  which  the  formation  takes  its 
name,  finer  beds  also  occur,  consisting  of  sandstone,  marl,  feldspathic 
shale,  one  or  two  unimportant  layers  of  limestone,  bituminoos  shales,  and, 
occasionally,  thin  seams  of  impure  coal. 

At  Mackay  Point  this  formation  is  overlain  by  gypsnm  and  sandy 
limestone.  It  consists  of  conglomerate,  sandstone  and  marl,  traversed 
by  seams  of  white  calcite,  and  dipping  S.  65**  B.  <  51®.  In  Mackay 
Brook  similar  rocks  are  associated  with  thii*ty  feet  or  more  of  light-grey, 
caloareo-micaceous,  coarse  and  fine  sandstone  and  arenaceous  shale; 
stained  with  hematite,  and  containing  many  specks  of  silvery  mica  and 
hornblende,  as  well  as  thin  nodular  layers  of  a  soft,  argillaceous  substance 
of  waxy  aspect.  The  dip  is  variable,  but  averages  N.  10**  E.  <  33**. 
The  calcareous  bands  are  thick  and  close-grained,  the  argillaceous  shales 
thin  and  friable,  often  exhibiting  conical  prominences  on  the  surface. 
Bituminous  shale  and  sandstone  foi*m  cliffs  twenty  feet  high,  blackened 
with  impressions,  as  of  stems  of  plants,  sometimes  throe  inches  in  length, 
bearing  opposite  pinnules,  and  in  places  pass  into  a  black  coaly  substance. 
Some  of  these  black  shales,  associated  with  bluish-grey  sandstone,  have 
given  rise  to  the  belief  that  deposits  of  workable  coal  are  to  be  found  in 
the  neighbourhood.  A  stream  which  empties  into  the  main  brook  near 
a  pit  sunk  through  these  shales  in  search  of  coal  displays  only  conglom- 
erate and  red  marl  as  far  as  its  source,  no  syenitic  rocks  appearing  on 
this  side  of  the  hills. 

A  band  of  limestone,  of  variable  thickness,  which  runs  south-westerly 
fVom  the  noighbourhord  of  Mackay  Point,  may  be  taken  as  the  upper 
limit  of  thiH  formation  on  St.  Patrick  Channel.  On  the  coast  between 
Crow  Point  and  Ked  Brook,  in  this  bi*ook,  and  on  the  adjacent  hills, 
bluish-white,  arenaceous,  micaceous  limestone,  red  and  grey  fine  sand- 
stone and  marl  dip  under  a  conglomerate,  which  is  in  turn  overlain  by 
limestone.  Both  conglomerate  and  limestone  are  cupriferous  near  the 
junction.  The  former  contains,  in  addition  to  pebbles  of  the  schists, 
porphyries  and  granites  of  the  hills,  others  of  crystalline  limestone;  in 
places  it  is  grey  or  light  green,  passing  into  purple  sandstone  with  green 
blotches. 

The  rocks  of  this  division  are  again  represented  on  Boulaceet  road, 
near  Cam  Brook,  by  micaceous,  clayey  shales,  covered  with  small  marks, 
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like  shells  of  entomostracans,  of  an  elongated,  elliptical  form,  and  by  Shells, 
indian-red  marls.  Near  the  lake  on  Maccrutchie  road,  they  again  ci*oss, 
and  conglomerate  is  seen  in  various  places.  Following  the  line  of 
contact  above  Washaback  bridge,  line  conglomerate,  red  and  white  saud- 
tone,  or  compact  felsite  and  bluish,  slaty,  feldspathic  sandstone  are  foand 
oceuring;  and  on  Duncan  McKenzie's  fai*m  is  a  small  exposure  of 
limestone. 

The  high,  crumbling  banks  of  i*ed  and  green  spotted  conglomerate,  and  i>og  Brook, 
pebbly  grit  in  Dog  Brook  are  cut  into  grotesque  shapes  by  the  running 
water,  and  its  picturesque  waterfalls  and  deep  pot-holes  and  pools  owe 
their  origin  to  the  same  agency.  Half-a-mile  above  the  road  a  reddish- 
grey  sandstone  displays  beautiful  markings  of  seaweeds,  stems  and  leaves  Seaweeds. 
being  imprinted  on  the  stone.  One  of  these,  an  inch  and  a-half  in  width, 
forks  into  two  smaller  ones.  Similar  rocks,  including  bluish  calcai*eo- 
micaceous  sandstone,  mottled  red  and  green,  nearly  compact,  in  beds  of 
no  great  thickness — some  of  which  might  serve  for  whetstones — prevail 
to  the  top  of  the  hill. 

Fi'om  Boulaceet  Harbour,  conglomerate,  marls  and  shales  occupy  most  Lieatensot 
of  the  shoi*e  to  Lieutenant  Pond,  red  marl  and  sandstone  generally 
forming  the  matrix  of  the  conglomerate  as  well  as  sepamte  beds.  On 
the  hilla  near  this  pond  the  sandstone  and  conglomemte  which  overlie 
the  syenite  contain  holes,  as  if  worn  by  stones  rolled  on  an  ancient  sea 
beach.  The  dip  of  the  coast  rocks  is  inland,  indicating  a  shallow  fold 
between  the  shore  and  the  hills. 

To  this  division  belong  also  most  of  the  rocks  exposed  on  the  western  oonffiomerau 
and  eastern  slopes  of  the  Boisdale  anticline,  between  Boisdale  and  Bena-  Fnndi  vsie. 
cadie  Pond,  and  in  less  volume,  from  the  French  Vale  to  the  mouth 
of  Bown  Brook.  The  colour,  matrix,  and  pebbles  of  the  conglomerate 
differ  widely  at  different  localities,  and  coai*se  sediments  do  not  always 
preponderate ;  but  all  the  roclcs  full  under  one  or  other  of  the  vai*ieties 
already  described.  This  formation  is  well  exposed  in  overhanging  cliffs 
on  the  shore  and  in  many  of  the  brooks. 

Some  of  the  finer  deposits  of  Fox  and  McNeil  Brooks  and  the  Fox  Brook, 
neighbouring  shore  ai*e  full  of  nodules  of  impure  limestone,  and  covered 
between  the  layers  with  greenish-white,  generally  circular  spots,  one  of 
which,  half-an-inch  in  diameter,  exhibits  a  dark-grey  zone,  occupying 
one-sixth  of  the  whole  area,  with  a  grey  raised  spot  in  the  centre.  The 
dip  at  the  mouth  of  McNeil  Brook  is  N.  62°  W.  <  26°,  but  changes  iceNeU  Brook 
higher  up  to  S.  81°  W.,  and  further  south  on  the  shore  to  S.  70°  W. 
The  sandstone  is  often  false-bedded,  obscurely  rippled,  and  marked  with 
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concretionary  limestone  are  found  both  in  the  fine  beds  and  in  the 
conglomerate.  Some  of  these  near  Kelly  Point  are  fbur  or  ^Te  feei 
thick,  and  contain  broken  gastempod  shells  and  crinoid  stems.  Verticil 
sections  of  the  rocks  might  easily  be  measured  in  the  cliffs,  but  ad  thej 
present  no  distinctive  characters  and  contain  few  fossils  it  would  scarcelj 
be  useful  to  examine  them  in  any  detail. 

BaoMadid  Glen.  Near  the  mill  in  Benacadie  Glen,  on  the  Ohristznas  road,  the  coDgioin- 
erate  dips  S.  26^  E.  at  a  low  angle.  The  isolated  patches,  shown  on  the 
map  as  resting  on  the  older  rocks  in  Benacadie  and  Hare  Bro(^  m 
intersected  by  joints  covered  with  hematite — a  circumstance  which  botii 
here  and  elsewhere  has  induced  a  belief  in  its  existence  in  workable 
quantity,  and  led  to  a  search  for  it. 

The  precipitous  cliffs  of  Benacadie  Pond  and  Piper  CSove,  in  which  ma- 
pigeons  build  their  nests,  are  composed  of  conglomerate  with  large 
pebbles  of  a  crystalline  limestone,  which  is  not  seen  among  the  (Met 
rocks  of  the  neighbourhood.  Bed,  pink  and  green  limestone,  green  and 
black  homblende-i*ock,  grey  and  red  syenite,v  red  and  bine  micfr^chist 
and  shaly  mica-felsite  are  held  in  a  strongly  calcafeons  paste,  penetrated 
in  all  directions  by  veins  of  ealcspar  and  hematite.  One  of  these  veins, 
about  six  inches  thick,  consists  of  a  beautiful  aggregation  of  Iceland-  and 
dogtooth-spar.  One  or  more  bands  of  bluish-grey,  columnar  and 
nodular,  contorted,  bituminous,  pebbly  limestone,  ranging  from  eight 
feet  downwards,  are  interbedded  with  the  conglomerate  and  associated 
marl;  and  a  one-foot  bed  of  nodulai*  limestone  adapts  itself  to  the 
jagged  edges  of  the  syenitic  outlier  in  this  vicinity,  accompanied  by  red 
and  green  mottled  sandstone  and  a  fine  syenitic  breccia. 

The  coarse  conglomerate  of  the  left  bank  of  Benacadie  Pond  con- 
tains, in  addition  to  limestone,  epidotic  diorite,  quartzite  and  granitoid 
rocks,  fragments  of  sandstone,  conglomerate,  and  slate,  covered  with 
hematite,  and  holding  indistinct  Lower  Silurian  brachiopods,  and  of  a 
talcose  rock,  like  that  found  near  the  Christmas  road.  It  contains  much 
lig^^g^6n»  garnet-rod  or  colourless,  transpai*ent  ealcspar,  which  often 
separates  into  beautiful  ciystalline  aggregations,  sometimes  several 
inches  in  diameter.  Although  generally  in  rhombohedrons  and  scaleno- 
hedrons,  hexagonal  and  other  combinations  ai*e  not  uncommon,  and  long, 
'  tabular  crystals  of  heavy  spar  also  occur. 

In  the  vicinity  of  Gillis  Lake,  and  of  the  valley  between  this  lake, 
McAdam  Lake  and  Lauchlin  Curry's,  are  grey  and  bluish  conglomerate, 
pebbly  sandstone  and  shale,  which  might  easily  be  mistaken  for  millstone 


Hemnftlte. 


hMTyipw. 


OfflisUke. 
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grit.  The  pebbles  seldom  exceed  two  inches  in  length,  and  consist 
chiefly  of  quai*tz  and  feldspathic  sandstone,  probably  derived  from  the 
underlying  Lower  Silurian  strata.  On  the  Bourinot  road,  near  Curry's, 
grey  fine  conglomerate,  almost  vertical,  and  striking  N.  64^  E.,  is  asso- 
ciated with  and  passes  into  gi*eenish-grey  micaceous  sandstone  and 
arenaceous  and  argillaceous  shales.  These  shales,  in  a  small  brook 
on  the  fkrm  of  Donald  Gillis,  McAdam  Lake,  are  black  and  shining,  coaiat 
from  the  presence  of  a  considerable  quantity  of  coaly  matter  and  **c^<*»™  i^*** 
rootlets  of  trees. 

The  line  of  contact  of  the  Carboniferous  and  pre-Carboniferous  rocks 
follows  the  East  Bay  road  for  a  great  distance.  Spruce  Brook  displays,  spmoe  Brook. 
below  this  road,  a  greenish-grey  and  reddish  rusty  conglomerate,  and  at 
its  mouth,  a  limestone,  superimposed  upon  a  similar  rock,  stained  in 
places  with  green  carbonate  of  copper,  derived  from  the  decomposition 
of  copper  glance,  which  is  found  cementing  together  the  pebbles.  This 
conglomerate  extends  in  high  cliffs  along  the  coast  until  the  Lower 
Silurian  rocks  come  from  beneath  it.  The  dip  of  this  formation  in 
Gillis  Brook  is  S.  71°  B,  <  65°.  It  rests  immediately  against  Lower  oiius  Brook. 
Silurian  feldspathic  sandstone,  limestone  and  argillite,  yet  none  of  its 
pebbles  belong  to  this  series,  but  consist  of  felsite,  porphyry,  syenite  and 
other  rocks  of  the  Coxheath  Hills,  a  fact  which  seems  to  indicate  the 
proximity  of  the  Sydney  River  fault. 

On  the  East  Bay  anticline  the  two  spurs  of  millstone  giit  ci'ossed  on 
the  L'Ardoise  road  are  separated  by  conglomerate,  which  also  mantles  L*Axdoi8e  rmuI. 
over  the  felsite  and  syenite  of  the  shore.  Here  at  its  contact  with  the 
older  rocks,  this  formation  is  characterized  by  the  frequent  occurrence 
of  hematite,  in  radiated,  botryoidal  masses,  a  foot  or  more  in  thickness,  Hematite. 
bat  very  irregular ;  and  it  is  not  improbable  that  other  deposits  oi  iron 
ore,  to  which  attention  has  been  directed,  are  of  the  same  nature. 
Hematite  is  found  at  McNeil's  mill,  a  mile  south  of  the  crossing  of  AtMcNefii 

mill 

Breac [Brook,  on  the  Glengarry  road;  but  whether  as  the  matrix  or 
pebbles  of  the  conglomerate,  it  is  difficult  to  determine.    Unless,  how- 
ever^ the   ore   at    the  Gillis    and  Matheson    location  was   deposited 
subsequently  to  this  conglomerate  the  fragments  are  probably  pebbles. 
Where  seen  on  the  shore,  near  McBougall  Point,  it  does  not  appear  to  ^^  McDoogiU 
penetrate  the  syenite,  but  filling  hollows  in  it,  ramifies  through  the  *****"* 
overlying  conglomerate,  constituting   a  cement  for  the  lowest  beds; 
although  in  one  place  it  adheres  to  a  lai*ge  piece  of  grey  syenite,  as  if 
both  had  been  formed  before  the  conglomerate,  and  subsequently  torn  off 
to  form  part  of  it^ 
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6.   CARBONirSBOUS  LufESTONS. 

This  foiination,  which  is  characterized  by  the  occorreDoe  of  imponiBt 
beds  of  limestone  and  gypsum,  associated  with  marl^  sandstone,  congkn- 
erate  and,  less  fi*equently,  heavy  spai*,  celestite  and  spathic  inm  an 
occupies  but  a  small  part  of  the  region  to  which  this  report  rehtes.  It 
attains  its  greatest  development  on  the  Washaback  Peninsula)  where  put 
of  it  seems  to  be  contemporaneous  with  the  conglomerate.  LimestODeal 
gypsum  ai*e  seen  on  the  shore  at  many  points  between  Macksy  Point 
and  Maccrutchie  Cove — the  foi*mer  being  somewhat  largely  qaarried  fir 
the  manufactui'e  of  lime  in  the  vicinity  and  in  the  town  of  Beddeek. 
A  remarkably  persistent  band  of  gi*ey  columnar  and  vesicular,  ^eOf 
limestone,  in  thick  and  thin  beds,  runs  up  the  right  bank  of  Washtbiek 
River  fVom  Cix>w  Point,  near  which  it  is  ten  or  fifteen  feet  thick,  lod 
overlies  the  cupriferous  conglomerate — ^giving  rise  in  its  course  to  seved 
cold,  cleai'  sti-eams  of  water.  From  tidewater,  a  high,  broken  ridge  d 
gypsum  keeps  close  to  the  left  bank,  rendering  the  country  throogk 
which  it  passes  unfit  for  cultivation  by  the  sink-holes,  marshes  and abrap 
clitfs  which  it  forms,  and  giving  to  the  water  of  the  river  a  brackisii 
taste,  which  is  relished  by  cattle. 

The  gypsum  associated  with  the  limestone  of  Mui*phy  Point  is  part 
white,  or  light  grey  with  dark  streaks ;  and  from  a  similar  rock,  near 
Deadman  Point,  issues  a  cold,  chalybeate  spring,  smelling  strongly^ 
sulphuretted  hydrogen.  Bluish-grey  limestone  and  mai'l  are  here  also  in 
place ;  but  this  part  of  the  coast  is  seldom  rocky,  being  covered  witfc 
long  reaches  of  salt-mai'sh,  full  of  green  and  bright-pink  slime  vA 
seaweed. 

Cliffs  of  gypsum  or  plaster  whiten  the  coast  between  Lieutenant  Pooi 
and  McKinnon  Harbour.  Essentially  white,  but  tinted  and  spotted  wi4 
many  coloui-s,  it  is  broken,  cleft  and  jointed  ineveiydii-ection,  andooco* 
in  waving,  thick  or  shaly  beds,  alternating  with  limestone,  arenaceo* 
shale  and  sandstone.  In  structure  it  is  minutely  crystalline,  or  oompac^i 
but  also  fibrous,  radiating  and  scaly.  Little  spots  of  sand  and  cUft 
and  dark  streaks  and  blotches,  give  it  a  mottled  appearance.  Af^ 
long  exposure  to  the  air,  a  hai-d,  white  effloi^escence  covers  the  surfece, 
or  the  i*ock  crumbles  into  sandy  or  acicular  fragments.  Crystals  rf 
selenite,  mostly  tabular,  aiTunged  in  all  directions,  give  many  of  the  beds 
a  porphyritic  appearance.  At  Piaster  Cove  gypsum  is  interbedded  with 
twent}'^  feet  of  limestone,  of  the  usual  character,  as  well  as  with  marl, 
sandstone   and   conglomerate;    and  near  McKinnon   Harbour,  is  sab- 
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at  to  six  feet  of  limestone  and  a  marl  containing  nodules  of  rosy 

sum. 

etween  Uniacke  Point  and  McKinnon  Harbour  a  great  part  of  the  uni»cke  Point 

it  is  occupied  with  gypsum  similar  to  that  just  described.    Scattered 

Teat  numbers  through  this  rock  are  grey,  cii*cular  aggregaiions  of 

itals,  an  inch  in  length,  aiTanged  in  star-like  gix>ups.     The  gypseous  Star^uiwpoup 

i  intermixed  with  the  plaster  contains  sti*ings,  crystals  and  veins  of 

Y  and  rosy  gypsum.    The  veins  are  composed  of  two  seta  of  one-inch 

68,  meeting  in  the  middle,  or  separated  only  by  a  thin  layer  of  com- 

t,  green  clay.     Minute  encnnite  stems  and  broken  shells  are  said  to  FoisUs. 

e  been  found  in  these  beds.     Their  contact  with  the  limestones  and 

^mpanying  rocks  is  observable  in  many  places,  aa  in  the  following 

tending  section : — 

pnr.  iM. 

1.  Light-grey  soft  gypsum,  with  thin  beds  of  green  clay  full  of 

nodules  of  brownish  gypsum 8  0 

I.  Nodular  and  compact,  bituminous  limestone,  in  thin  and 

thick  contorted  beds,  traversed  by  seams  of  crystalline 

gypsum,  one  inch  thick.    Sometimes  arenaceous,  and 

separated  from  the  following  bed  by  a  layer  of  green 

clay.    Thickness,  five  to  fifteen  feet 10         0 

i.  Grey  coarse  sandstone,  sometimes  absent. 3  0 

L  Gypsum 8  0 

Total  thickness 29  0 

red  fine  sandstone,  with  a  north-westerly  strike,  is  developed  on  the 
e  road  between  Uniacke  Point  and  McKinnon  intei*vale,  and  in  a 
e  brook  on  this  road,  grey,  slaty  limestone  is  underlaid  by  eighteen 

of  purple  conglomerate,  with  pebbles  of  limestone,  quartzite  and  oongiomente. 
te,  as  large  as  hazel  nuts.     Higher  in  the  brook  is  a  coarse  con- 
aerate,  with  layers  of  red  and  green  spotted  sandstone  and  indian- 
pebbly  marl.    The  distribution  of  these  i*ocks   in  this  and  other  DistribuUon  of 
lities  on  the  })eninsula  is  exceptional,  the  usual  parallelism  of  the     ^  8yp"^^- 

series  being  wanting.  They  probably  belong  to  the  lower  division, 
although  the  gypsum  of  the  higher  formation  runs  far  up  some  of 

brooks,  it  does  not  seem  to  be  continuous,  but  rather  to  occupy 
>iiibrmable  basins  in  the  conglomerate,  the  only  alternative  that 
^ests  itself  being  that  the  gypsum  may  be  associated  with  it  in 
icnlar  masses. 

t  the  south  end  of  the  backlands  road,  the  shore  exhibits  the 
•wing  section : — . 
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1 .  Qrej  shaly  limestone 10 

2.  BrownUh  sandy  limestone 3 

3.  Bluish  nodolAT  limestone 1 

4.  Bed,  grey  and  greenish   coane   conglomeiate,  the  larger 

pebbles  a  foot  and  a-half  in  diameter,  composed  of  crystal- 
line limestone,  of  bluish  and  other  colours.  Sometimes 
richly  copriferoos,  the  green  colour  resulting  fh>m  the 
weathering  of  a  grey  copper  ore.  Blotches  of  hematite, 
and  reins  and  films  of  calcspar.  Dip,  8. 34^  W.  <  42^,  bat 
somewhat  Tariable.    Of  great  thickness 


B. 

0 
0 
0 


14         0 

Further  north  on  the  backlands,  red,  flaggy,  calcareous  sandfltOM, 
greenish  and  bluirth  feldspathic  flags  and  shales,  red  and  purple  emmUqg 
grit,  with  green  blotches,  and  greenish-grey  and  red,  fine,  mioaoeo^ 
rippled  sandstone,  evenly  bedded  in  layers  one  foot  thick,  and  io  idb 
one  foot  in  diameter  dip  S.  12^  W.  These  beds  should  belong  to  the  low  < 
formation,  but  still  further  north  is  a  bed  of  gypaom,  continiiott  lij 
Plaster  Cove,  the  i*elation  of  which  to  the  other  strata  has  not  yet  bea] 
determined.  On  the  Intervale  road,  purple,  red,  green,  and  grey,8hitfi 
micaceous  sandstone,  nodular  marl,  with  wedges  and  layers  of  com^j 
pebbly  grit,  containing  a  few  limestone  nodules  and  streaks  of  calcqff|{ 
with  grey  and  greenish  blotches  and  layers,  are  frequently  met  with. 

On  Boulai-drie  Island  this  formation  occui-s  chiefly  on  thelowhci'' 
lands  which  pixyoct  beyond  the  line  of  coast.  It  derives  its  prindpilj 
interest  from  the  gypsum  which  constitutes  the  greater  part  of  thelo< 
pmmontory  of  Island  Point,  and  standing  between  Big  Harbour  and  ttlj 
lake  in  beautiful  white  clifts,  adds  a  striking  feature  to  the  sceneiy. 

On  the  north  side  of  Big  Harbour,  grey  sandstone  prevails,  undi 
here  and  there  by  red  marl  and  limestone,  so  that  the  line  of  junction' 
the  millstone  grit  and  Carbooiferous  limestone  evidently  skirts  its 
At  the  head  of  the  bay,  on  the  south  «ide,  plaster  clifEs  begin, 
gypsum  is  compact  or  finely  granular,  white,  or  striped  and 
white  and  grey,  the  grey  being  arranged  in  darker  and  lighter 
with  interspersed  white  spots  of  every  size,  which  give  the  rock 
aspect  of  a  conglomerate  with  white  pebbles  dotted  with  crystib' 
selenite.    The  layers  are  thin  and  wavy,  dip  towards  the  mainland, 
have  a  slaty  structure  at  right  angles  to  the  bedding.     A  rusty 
pervades  certain  beds  in  the  neighbourhood  of  the  joints  which 
the  gypsum  every  fifteen  feet  or  thereabout;  and  layers  and  wedges' 
brown  sand-  and  mud-i*ock  Are  also    een,  fnll  of  large  cavities  in< 
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fragments  of  gypQuin.  Some  of  these  may  be  of  recent  origin  and 
have  found  their  way  into  the  rock  thi*ough  openings  from  above,  as 
landslides  frequently  take  place  through  the  funnel-shaped  holes  in 
tiie  cliffs;  but  in  some  instances  they  follow  the  lamination,  and  ai*e, 
^erefore,  contemporaneous  with  the  deposition  of  the  beds.  This  riMter-qiiMry, 
fypsTim  has  been  quarried  to  some  extent  by  Mi\  John  McLeod,  of 
bland  Point. 

At  the  entrance  of  the  harbour  limestone  blocks  and  reefs  occur,  as 
voll  as  a  mixture  of  red  marl  and  gypsum.  The  limestone  is  reddish, 
prey  and  blue,  compact,  nodular  and  columnar,  beautifully  marked  with 
white  calcspar.  It  is  contorted,  and  dips  S.  71°  E.  <  20**.  A  greyish, 
ruBty-weathering,  heavy  spathic  iron  ore  is  found  near  McLeod's  house  iron  on, 
m  the  outer  shoi*e.  The  exposure  was  not  sufficient  to  show  the  thick- 
1688,  but  it  is  probably  two  feet  or  more.  On  the  same  side  beetling 
ilifb  of  laminated  plaster  dip  inland  in  wavy,  nearly  horizontal  layera, 
yverlaid  by  largely  botryoidal,  bluish  limestone.  A  shelly  conglomerate  concpetionMy 
nr  concretionai'y  limestone,  with  a  pisolitic  limestone  paste,  also  occurs 
m  the  point,  whilst  above  the  harbour,  red  and  gi*een  marl,  limestone 
md  gypsum  are  seen  at  intervals. 

Between  Point  Clear  and  Kemp  Head  several  isolated  patches  of  KempHoid. 
^imtorted  limestone  of  different  kinds,  red  and  green  marl  and  gypsum 
lave  escaped  denudation.  From  Coffin  Point,  where  coarse,  rusty -grey, 
fbick-bedded  sandstone,  covered  with  carbonized  plants,  dips  S.  47°  E. 
^C  16°,  north waixls  along  the  shore,  millstone  grit  occupies  most  of  the 
mast,  as  well  as  the  interior ;  the  limestone  appearing  only  at  distant 
ftiiervals  on  low  promontories. 

The  Amaguadees,  and  other  large  ponds,  inlets  and  bays  in  their  Ammadem 
rlfunity,  on  the  Bras  d'Or  Lake,  occasionally  exhibit  exposures  of  the 
iqA  strata  of  this  formation,  from  which  they  have  been  excavated, 
lilihoiigh  the  shore  is  generally  low,  or  covered  with  superficial 
iiAposits.  Near  the  mouth  of  Macintosh  Brook  is  an  outcrop  of  lime- 
Wviie,  white,  grey,  pea-green  and  red,  fibix)us  and  crystalline  gypsum 
iHd  greenish  and  red  gypseous  marl.  The  gypsum  of  the  marl  usually  oypMous 
•Oours  as  nodules,  which  vary  in  size  from  six  inches  downwai-ds,  but 
imo,  in  porphyritic  masses,  which  ai*e  analogous  to  the  limestone 
lOdulee  and  wedges  of  ordinary  marls,  and  have  probably  had  a  similar 
itigin. 

j^lI  the  mouth  of  Spruce  Brook  the  following  succession  of  these  rocks  spmoe  Brook. 
rt^B  observed : — 
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par.      OL 

1.  Cliffs  of  mixed  marl,  limedone  and  gjp«iiin 

2.  Grej  limestone  in  thick  and  ibalj  beds 17  0 

3.  Grey  marl 8  0 

4.  Grej  slightlj  nodular  limestone 6  0 

5.  Flaggj  limestone  dipping  N.  82=  W.  <  18- 4  6 

6.  Reddish  and  greenish,  nist-ffpo<ted  not  and  egg-conglomerate, 

with  streaks  and  stains  of  green  carbonate  of  copper ; 
pebbles  of  Tarioos  feldspathic  and  sfenitic  rocks, 
especiallj  a  fine  conglomeimte  of  qnarts  and  feldspar 
pebbles,  like  that  seen  in  Macintosh  Brook ;  manj  calcqiar 
Teins ;  beds  of  fine  sandstone  and  marL  Forms  high, 
bold  clifte  on  the  coast 

7.  Lower  Silnrian  rocks 

The  Ea^t  Bay  road  in  the  immediate  viciDity  of  Gillis  Brook  croflses  a 
red,  blue  and  grey  marl  or  8oft  limeetone,  which  containB  many  impw- 
Hiom»  of  8helb$.  Much  of  this  rock  is  concretionary;  the  ooneretkii 
being  of  elongated  oval  form,  the  largest  an  inch  in  diameter.  At  tfas 
head  of  the  bay,  and  on  each  Bide  of  it,  limestone  and  gypsam,  witk 
their  associated  marl  and  sandstone,  cross  the  streams ;  the  former  in 
glens,  fall  of  picturesqae  beauty ;  the  latter  in  stagnant  pools.  Tb6f 
then  lap  round  the  East  Bay  Hills:  a  wild,  woody  mountain  district, m 
yet  onl}'  sparsely  settled,  and  re-appear  on  the  flanks  of  the  Mira  Hills. 
The  high  bluffs  of  the  shoi-e  between  the  head  of  East  Bay  and  Bed 
Islands  retain  but  a  small  portion  of  their  original  mantle  of  Carbour 
iferous  rock,  and  consequent!}',  although  surpassing  it  in  point  of 
gi-andeur,  exhibit  fewer  of  the  charming  coves  which  abound  on  the 
Little  Bi-as  d'Or. 

The  limestones  of  this  district  are  by  no  means  deficient  in  organic 
remains,  but.  on  the  contrar}',  contain  well-preserved  specimens  of  most 
of  the  species  met  with  elsewhere.  Dr.  Dawson  mentions  Comttorw 
planicosiatay  Productus  cara,  Terebratula  sacculnSj  Spirifer  glaber,  and  • 
species  of  Euomphalus,  as  abounding  in  the  limestone  of  Irish  Cove ;  iri 
a  recurved  Conularia  has  also  been  observed  at  Bed  Islands  by  Dr. 
Iloneyman,  the  limestone  at  both  places  being  in  immediate  contict 
with  pre-Silurian  felsites.  At  Iiish  Cove  it  is  gre}-,  in  thick,  nndulating 
beds,  which  have  a  moderate  easterly  inclination,  and  is  sometimtf 
almost  wholly  composed  of  brachiopods  and  crinoid  stems.  Thr» 
miles  to  the  south-west  of  the  cove,  at  the  mouth  of  a  mill-brook,  shalji 
vesicular  limestone,  the  lower  beds  botryoidal  and  radiated,  is  nnderhid 
on  the  shoi*e  by  greenish  and  red  marl,  and  coarse,  cupriferons  congloai- 
erate,  which  repose,  in  torn  on  the  felsites.    White  and  grey,  laminated) 
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contorted  gypsum,  and  shelly  limestone  skirt  the  promontories  near  Red 
Islands  and  Johnson  Harbour,  most  of  the  country  being  covered  with 
pre-Silurian  rocks. 

On  the  Salmon  River  road,  a  mile  and  a-half  east  of  the  L'Ardoise  Salmon  rivw 

'  road. 

road,  is  a  bed  of  dary-gi'C}-,  shaly,  bituminous  limestone,  three  feet  thick, 
composed  in  part  of  stems  of  encrinites  and  other  fossils ;  containing,   Foarita. 
also,  small  specks  of  galena,  and  cavities  filled  with  scalenohedrons  of  (Menaaod 

oaloapar* 

clear  calcspai*.    Its  inclination  is  N.   26°  W.  <   21°.    Around  Loch 
Lomond  the  pre-Silurian  rocks  are  often    seen   in  contact  with  the  Loch  LomoDd. 
millstone  grit  and  Carboniferous  limestone,  the  road  running  along  the 
junction  and  exposing  the  limestones  and  their  associated  shales  and 
sandstones,  which  often  come  fi-om  beneath  the  edges  of  the  sandstones 
which  occupy  most  of  the  basin  of  the  lakes.    On  the  McYicar  i*oad,  a  McVioarraad. 
dark-grey,  shelly,  bituminous,  vesicular  limestone  contains  small  crystal- 
line masses  of  ealcspar,  conspicuous  veins  of  quartz,  concretions  formed 
round  quartz  grains,  and  traces  of  red  hematite.     Blocks  of  hematite 
are  also  found  in   the  fields   at  McDonald's  post  office,  at  the  end  of  iron  ore. 
this  road.    On    the  west  side  of  Loch   Lomond,  limestone  is  found 
ocenrring  at  seveml  places ;  and  in  Pine  Bi'ook,  a  bed  of  compact,  rather  Heavy  spar. 
soft,  bluish  and  grey  heavy  spai*  was  also  met  with. 

6.  Millstone  Grit. 

The  most  southerly  extension  of  this  formation  in  the  Glace  Bay  Extent 
baain,  found  on  Sydney  River  and  the  eastern  shore  of  Forks  Lake,  is 
divided  from  similar  deposits  in  the  valleys  of  the  Gaspereaux  and 
Salmon  Rivers  by  the  Bast  Bay  anticline.  On  the  roads  between 
the  head  of  East  Bay  and  Mira  River,  the  millstone  grit  appears  some- 
times to  lie  unconformably  upon  the  pre-Carboniferous  rocks,  sometimes 
to  rest  against  them  along  a  lino  of  fault.  By  fai*  the  most  intei*esting 
and  important  feature  connected  with  these  rocks  is  the  occuiTcnce  of 
the  thin  seams  of  coal,  which  will  hereafter  be  described.  The  measures  coai. 
aBSOciated  with  the  coal  are  similar  to  those  which  have  been  so  often 
mentioned  as  characteristic  of  this  formation  in  other  parts  of  Cape 
Breton. 

On  the  L'Ardoise  road,  near  Big  Pond,  lighl-grey  and  bluish,  coai*se  UAxdoiaeiMd. 
and  fine,  false-bedded,  micaceous,  feldspathic  sandstone  comes  against 
the  felsites,  dipping  S.  52°  E.    Carbonized  impressions  of  Lepidodendron,  piants. 
Calomites  and  other  plants  mark  the  sui*face  of  the  beds.    From  this 
point  the  sandstone  runs  along  the  hills  to  the  Glengariy  road,  where  the 
dip  is  S.  41°  E.,  the  attitude  being  in  both  oases  nearly  vertical.    Along 
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the  Graspereaux  River  i-oad,  on  which  one  of  the  coal-crope  occurs,  the 
millstone  grit  is  well  defined  until  it  reaches  the  L'Ardoise  road.  Here, 
as  well  as  on  the  Loch  Lomond  road,  it  seems  to  die  out  on  the 
conglomerate. 

The  sandstone  of  this  formation  displayed  in  the  clifb  and  hilkof 
Boulardrie  Island,  between  Point  Clear  and  Kemp  Head,  is  of  veiy 
varied  texture,  including  beds  of  conglomerate  compoeed  of  pebbks  d 
felsite,  quartz,  granite  and  syenite,  as  large  as  a  hen's  egg,  as  well  as  fine- 
gi'ained,  micaceous,  flaggy  sandstone,  approaching  argillaoeous  shale  in 
texture.  The  dip  is  inland  at  a  low  angle.  Folding  round  Kemp  Heid 
similar  strata,  including  one  or  two  layers  of  blue  olaj,  extend  down  tiie 
Great  Bras  d'Or,  with  a  steep  south-easterly  inclination,  radely  fashioned 
into  fantastic  figures  by  the  waves  on  the  bold  rocky  shore. 

Superficial  Geology. 

The  surface  features  of  this  i*egion  correspond  closely  with  those  d 
the  country  described  in  last  report,  being,  however,  more  varied  in 
proportion  to  the  more  irregular  distribution  of  the  different  series  of 
rocks.  The  prevailing  scarcity  of  superficial  deposits,  other  than  thow 
produced  from  the  disintegration  of  the  underlying  rocks,  is  flgtio 
worthy  of  notice.  For  a  considerable  distance  east  of  Benacadie  Pond, 
and  in  the  immediate  vicinity  of  Amaguadces  Ponds,  the  banks  aw 
composed  of  stratified  sand,  clay  and  gravel,  often  wavy,  the  grviti 
at  the  bottom.  At  the  mouth  of  Little  Amaguadees  Pond,  black 
magnetic  iron  sand,  apparently  derived  from  these  banks,  is  strewn 
along  the  beach  in  considerable  quantity.  Grood  sections  are  exhibited 
in  the  bi'ooks  and  small  I'uns  of  water  which  everywhere  fall  o^ff 
them,  cutting  them  in  places  into  ravines  with  crumbling  dangerow 
walls.  Often  the  shores  are  low  and  occupied  by  sand  beaches  vi 
ponds,  the  latter  nearly  dry,  except  in  spring  and  autumn,  and  some- 
times capable  of  being  reclaimed  as  excellent  hay-land.  In  many  of 
the  marshes  an  inferior  kind  of  hay  is  produced,  but  is  liable  to  be  loet 
by  inundation,  there  being  no  artificial  boundaries  to  confine  thewatff. 
Intervale  lands  of  great  fertility  occur  in  the  valleys  of  some  of  tlw 
larger  brooks;  amongst  others,  of  Sydney,  Mira  and  Salmon  Bivert, 
Indian  and  Macintosh  Biooks.  The  country,  underlaid  by  the  pre- 
Carbonifei-ous  rocks,  is  generally  sterile.  That  occupied  by  millstone 
grit  is  characterized  by  the  presence  of  slow-flowing  brooks,  lakes, 
marahes  and  barrens,  and  even  on  the  high  land,  is  too  rocky  for 
cultivation,  except  in  the  immediate  neighbourhood  of  the  lakes  and 
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rivers.  The  best  farms  of  Baddeck,  the  Great  and  Little  Narrows,  ohuMtorof 
Washaback,  East  Bay  and  other  districts  have  a  rich  marl  or  calcareous  diitriota. 
Lower  Carboniferous  bottom.  That  part  of  the  Escasonie  resei-ve  which 
is  cultivated  by  the  Indians,  lies  within  the  low  Carboniferous  belt 
between  the  shore  and  the  hills,  the  scraggy  timber  on  their  precipitous 
flanks  affording  only  wood  for  their  baskets,  tubs  and  boats,  and  the  bark 
of  the  hemlock  and  birch  for  their  wigwams  and  canoes. 

Glacial  strife  were  seen  on  the  St.  Peters  i*oad,  near  Gillis  mill.  East 
Bay,  running  S.  64°  W.  The  action  of  ice  in  the  tiwisport  of  rock  is  loe^proom. 
exemplified  on  a  small  scale  every  year  on  the  shores  of  the  lakes. 
Huge  blocks  ai-e  candied  away  on  the  breaking  up  of  the  ice  in  spring, 
and  ranged  along  the  coast  either  on  the  beaches  or  in  shallow  water, 
thus  making  a  slight  change  in  the  configuration  of  the  shore,  which  the 
fishermen  are  quick  to  discover  and  profit  by. 

Economic  Materials. 

Hematite, — The  universal  oeouiTcnce  of  calcspar  and  hematite  among 
the  rocks  of  every  one  of  the  formations  referred  to  in  this  Beport  is 
remarkable.    To  the  latter  all  the  red  rocks  owe  their  colour,  and  in 
places  it  separates  into  veins  and  strings.    Near  McDougall  Point,  not  McDoivin 
fiu*  fi-om  the  mine  at  Big  Pond,*  a  limited  deposit  of  excellent  quality  was 
seen  at  the  junction  of  the  Carboniferous  conglomerate  with  the  syenite ; 
at  Bory  McNeil's  mill,  on  the  GlcngaiTy  road,  traces  have  been  met  with  Gi«Dg»R7 rotd. 
in  a  similar  position,  and  large  pieces  of  this  ore  have  been  encountered 
in  the  fields  at  McDonald's  post  office,  Loch  Lomond.    It  is  also  present  in  Loch  Lomond, 
the  limestone  of  Boulardrie  Island,  in  most  of  the  Lower  Silurian  rocks,  B&uknirie 
and  in  many  of  the  pi*e-Siiurian  felsites,  too  much  disseminated,  however, 
to  be  available  for  commercial  purposes.    Neither  the  hematite  of  Big 
Pond  nor  that  of  the  Bourinot  road  has  yet  been  developed  in  such  a  Boorinot  road, 
manner  as  to  wari*ant  a  positive  opinion  regarding  its  natm*e,  mode  of 
origin  and  extent.    The  purity  of  the  former  has  ah-eady  been  referred 
to.     Dr.  HaiTington's  anal^-sis  of  the  latter  gives: — 

Peroxide  of  iron S5  *  037  =  metallic  iron,  69  •  636 

Phosphoric  acid '032 

Sulphur -076 

Silica 5-130 

What  at  one  time  promised  to  be  a  valuable  deposit  of  this  ore  was  Lonniron-ora 
discovered  some  years  ago  atLoran,  two  or  three  miles  eastof  Louisburg. 


•  Report  for  1874-75,  )x  263,  and  Report  for  1875-76,  p.  415.  t  Report  for  1875-76,  p.  i\\, 
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At  LnKrhlin  MfLean'-.  on  the  ^>ath  «j*ie  «>f  the  harbovr.  coarse  red 
Carfcr/niferria-  conglomerate,  mixed  with  red  maH.  c^ertieiB  the  Ma 
f*jt:\a.  The  matrix  ^/f  thi:*  conglomerate  !i<rmetimes  coii«ist&  of  hematite, 
which  k\i^»  d'i^:fAonj>  the  anderljing  feKite^.  On  the  oppoisite^hore.  st 
TattjH.  large  fragment^  rd"  ?peeuiar  iron  ore.  brown  and  red  hematite. 
O'^cnr  in  the  field>.  af^•y>ciate«i  apparentlv,  not  with  the  felsttes.  whkh  are 
ezpOMd  everywhere  in  the  neig^joarhood.  hot  with  the  conglomeraie, 
which  once  occupied  the  cove,  ae  i.*?  attet»ted  bj  the  low,  red  shore  mihI 
Hcattered  block.**.  Thl-$  opinion  i^  i^trengthened  bv  the  fihct  that,  inte^ 
mixed  fragments  of  hematite  and  fel<ite  appear  to  merge  into  ordimiy 
red  conglomerate,  ainl  careful  Aeareh  near  the  s^hore  will  probably  disclose 
at  the  Hame  time  the  iron  ore  and  Carboniferous  rocks. 

Spathic  Ircm  Ore. — An  analysis  made  by  Dr.  Harrington  of  a  sample 
of  clay  ironfstone  or  >pathic  iron  ore  from  a  bed  aaeociated  with  the 
limestone  and  g^-pi^nm  of  l.««land  Point.  Boolardrie  Island,  on  the  beidi 
below  Mr.  John  3IcLeriirs  hou.se.  yielded  32-58  per  cent  of  metallic  iroD ; 
equal  to  67*4^  per  cent,  of  carbonate  of  iron. 

Bog  Ircn  Ore, — A  mixture  of  bog  iron  and  manganese  ores  is  found  in 
an  irregular  surface  layer,  two  feet  thick,  in  a  drain-cutting  near  John 
HcSween*H  hoase,  Fox  Brook,  Boimlale.  incrusting  boalders  of  granite 
and  other  rocks  which  lie  in  the  marshv  land  where  it  occurs.  A  similar 
dejKwit,  of  what  appears  to  be  a  brown  iron  ore,  forms  small  spherical 
c^^ncretions,  or  a  cement  for  a  rather  coarse  grit,  in  a  marsh  near  the 
indtaaftook.  Bourinot  road.  Bog  iron  ore  is  also  found  in  small  quantity  on  Indian 
Brook,  abf>ve  Hugh  McPhee*s,  and  higher  still,  at  Malcolm  McMullin's. 

Pyrolusite. — On  Donald  McLean's  land,  three  miles  from  Big  Pond,  on 
the  L'Ardoise  road,  blocks  of  black  oxide  of  manganese  or  pyrolusiteare 
said  to  have  been  found,  but  nothing  further  is  known  respecting  them. 

Copper  Ore. — Mention  has  already  been  made  of  a  number  of  places  in 
which  copper-glance,  oxidised  on  the  surface  into  carbonate,  is  found 
Oopritorooi  impregnating  a  conglomerate,  often  at  its  contact  with  an  overlying  bed 
of  limestono.  Instances  have  been  obseinred  at  Irish  Cove,  East  Bay, 
Washaback,  Middle  River  and  North  River.  Three  assays  of  samples 
from  the  Washaback  conglomerate  near  Ci'ow  Point  ai-e  stated  by  Pro- 
fessor n.  Y.  Ilind,  in  a  private  report  on  this  district,  to  have  yielded 
to  Dr.  Hayes : — 

1. —  5  dwta.  per  ton  of  gold. 

2. —  2.  per  cent,  of  copper,  and,  at  the  rate  of  19  dwts.  14 

grains  of  gold  per  ton. 
3. — 16  dwts.,  8  grains  of  gold,  and  6  dwts.,  12  grains  of 

silver. 
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Although  in  some  cases  these  deposits  may  be  the  remains  of  plants 
replaced  by  metallic  ores,  as  pointed  out  by  Professor  Hind,  it  often 
happens  that  the  ore  forms  the  matrix  of  the  conglomerate,  like  calcspar 
and  hematite,  and  contains  no  traces  of  organisms.  The  specimens 
assayed  were,  of  course,  selected,  and  it  is  doubtful  whether  any  of  these 
beds  are  sufficiently  rich  to  be  profitably  wrought. 

At  Angus  Macdonald's  (Big  Angus),  on  the  Caribou  Mai*sh  road,  about  Anm 
two  miles  from  Gabarus  Bay,  copper  pyrites  is  found  in  blotches  in 
compact  felsite ;  but  as  it  was  not  seen  in  place  it  could  not  be  deter- 
mined whether  it  came  from  the  Potsdam  rocks  of  the  vicinity  or  fVom 
the  lower  series,  hand  specimens  of  these  rocks  being  frequently 
indistinguishable. 

The  deposit  at  Eagle  Head  was  wrought  to  some  extent  last  summer,  Ei«ieH«ML 
and   rich   ore   is  said  to  have  been  obtained,  although  the  prospects 
cannot  be  said   to  have  much  improved.    Calcspar  and  a  soft,  soapy 
mineral  are  found  among  the  quartz,  and  much  copper  pyrites  in  the 
suiTounding  felsites. 


Galena. — Mining  operations  were  undertaken  on  a  small  scale  about  wi 
twelve  years  ago  by  Mr.  Alexander  Cameron,  of  Baddeck,  and  others,  to 
test  the  value  of  the  quartz  veins  of  the  schistose  rocks  of  Burnt  Head 
and  Boulaceet  Hai'bour.  At  the  former  place  a  number  of  iiTegular, 
ferruginous  quartz  veins,  the  largest  about  fifteen  inches  thick,  hold 
traces  of  argentiferous  galena,  copper  and  iron  pyrites.  An  analysis  by  Anaiyrii. 
Dr.  Hayes,  of  Boston,  of  specimens  from  one  of  these  veins,  shows  it  to 
contain  39  oz.  lu  dwts.  12  grains  of  silver  to  the  ton.*  At  Boulaceet 
Harbour  another  vein,  which  vai-ies  from  half-an-inch  to  four  inches  in 
thickness,  with  small  barren  feeders,  runs  nearly  at  right  angles  to  the 
strike  of  the  rocks,  and  dips  eastward  at  an  angle  of  2V*  In  this  vein 
a  rich  pocket  of  galena,  containing  gold,  sulphide  of  silver,  copper  and  Gold  mmI  lOver. 
iron  pyrites,  pi-oduced  at  the  rate  of  18  oz.  9  dwts.  3  grs.  of  gold  and 
97  oz.  10  dwts.  14  grs.  of  silver  to  the  ton.  Scattered  through  the 
homblendic  and  quartzose  rocks  in  which  the  vein  is  contained  are 
grains  of  copper  pyrites  and  specular  iron  ore.  As  there  appeared  to  be 
little  prospect  of  the  discovei-y  of  other  rich  pockets,  and  as  the  rock  is 
bard  to  work,  the  mine  was  abandoned. 

The  hills  between  St.  Annes  Hai'bom*  and  North  Eiver,  which  attain  a 
height  of  upwai^ls  of  a  thousand  feet,  furnish  some  of  the  grandest 
scenery  on  the  island.     On  the  west  shoi'e  of  the  harbour,  after  leaving 

*  Many  of  the  details  respecting  the  Washaback  deposits  are  fron)  Professor  Hind's  repon. 
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it  Admi.  the  fHnge  of  red  Carboniferous  I'ock  at  the  base  of  the  bar,  we  encounter 

compact  felsite  and  porphyry,  of  greenish  and  other  coloui'8,  succeeded 
near  McDonald  Pond  by  syenite,  which  is  said  also  to  occupy  the  top 
of  these  hills.  A  mile  or  two  from  the  shore,  on  the  road  between 
McDonald  Pond  and  the  upper  settlement  of  North  River,  a  number  of 

^iiat.  small  quartz  veins  occur,  abounding  in  specks  of  galena,  copper  pyrites, 

black  and  honey-coloured  blende  and  iron  pyrites.  They  seem  to  have 
no  pei*sistency  nor  definite  direction,  but  blend  with  the  red  syenite. 
On  a  small  tributary  of  Bai*asois  Brook,  near  the  road,  several  of  ihem 
have  been  sufficiently  developed  to  prove  their  worthleasness.  In  one 
place,  a  quartssose  belt,  three  or  foui*  feet  wide,  occura  in  a  soft,  shUy, 
greenish-black  rock. 

Worth  Bhrw  On  Donald   McDonald's  farm,  about  a  mile  north  of  the  bridge  at 

mint. 

the  head  of  tide-water  in  North  Biver,  a  much  more  important  deposit 
has  been  mined  by  Messi*s.  Ingraham,  Blackett,  GisbomCy  Dr.  McKay 
and  others,  without  satisfactory  results.  The  vein  is  ill-defined,  bat 
varies  from  two  or  three  inches  to  a  foot  in  thickness,  being  in  one 
place  split  by  a  band  of  eighteen  inches  mixed  quartz  and  feldspar. 
The  veinstone  is  quartz,  often  brocciated,  caiTying  galena,  copper 
pyrites  and  black  blende  in  abundance.  A  parting  divides  it  from  the 
overlying  rock,  while  the  lower,  and  generally  the  richest  part,  adheres 
strongly  to  the  foot-wall.  The  trend  of  this  vein  is  about  N.  26°  W.— 
in  one  place  N.  6°  W. — the  dip  easterly  at  an  angle  of  45*^ ;  but  both 
strike  and  dip  are  variable.  The  wall-rock  is  a  gi'eenish,  jointed, 
porphyritic  felsite,  followed  higher  in  the  bi-ook  by  red  and  green 
mottled  felsites,  like  those  of  Gabai'us,  Louisburg  and  Coxheath. 

AmijtiM  of  ore.  An  analysis,  made  for  Mr.  Gisborne  at  the  Boston  School  of  Technology, 
of  a  sample  of  900  pounds  of  ore  ft'om  this  vein,  yielded  at  the  rate  of 
501  pounds  of  concentrated  ore  to  the  ton,  or  155  pounds  of  ingot  lead, 
and  2-95  oz.  of  silver. 

Molybdenite. — On  the  Gaspereaux  Eiver  road,  neai*  Eory  McKinnon's, 
molybdenite  was  seen  spotting  a  syonitic  rock  ;  and  a  red  ochi-e  is  said  to 
occur  in  sandstone  below  the  road  near  the  same  place. 

Gold, — A  considerable  quantity  of  gold  has  been  obtained  by  washing 
the  sands  of  the  brooks  which  flow  from  the  hills  in  the  vicinity  of 
.Middle  Eiver,  above  the  Mai-garie  road.  This  is  generally  fine,  but  a 
DUgget,  weighing  an  ounce,  is  also  said  to  have  been  found.     The  only 

MAtaitiM         gold  found  in  situ  is  believed  to  have  been  taken  by  Mr.  McDougall,  of 
Sydney,  from  the  quartz  of  McLean  Brook. 
In  the  first  large  tributary  of  Middle  River,  on  the  left  bank,  above 
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Rory  McLeniian'8,  is  a  greenish  and  reddish,  micaceous,  glistening 
felsite  or  slate,  in  rather  thick  beds,  made  up  of  coherent  laminae,  which 
weai*  into  thin  flat  pebbles.  White,  in-egular,  baiTen  quartz  veins  of  no 
great  thickness  travei*se  this  rock,  which  has  sometimes  the  aspect  of  an 
altered  fine  grit.  Shafts  have  been  sunk  in  the  hope  of  finding  gold  in 
these  veins,  but  hitherto  without  success.  Larger  exposures  of  whitish 
quartz  are  also  found.  At  the  OaiTj,  a  house  and  farm  on  the  hilb  at 
the  source  of  McLean  firook,  granitoid  and  compact  felsite  is  stated  to 
occur  with  arsenical  pyrites ;  but  its  relation  to  the  slates  is  unknown.  AnenioJ 
The  nearest  allies  of  these  slates  in  the  country  already  sui-veyed  would 
seem  to  be  the  laminated  felsites  of  Shenacadie  and  Escasonie,  from 
which,  however,  they  are,  in  many  respects,  dissimilar.  Sufficient 
examination  was  not  made  to  determine  their  age,  although,  as  the 
bi'ooks  offer  every  facility  for  geological  research,  such  determination 
should  not  be  difficult. 

Crossing  Middle  River,  near  McLean's,  and  ascending  the  brook 
behind  the  school  house  to  its  som'ce,  Carbonifei'ous  shales,  foldspathic 
sandstone  and  cupriferous  conglomerate  wei"e  encountered.  The  lower 
rocks  were  not  seen,  but  nearer  Margarie  the  i*oad  crosses  red  syenite, 
so  that  the  pre-Siluriun  rocks  are  probably  not  fai*  distant,  and  the 
structure  of  this  district  »eem:i  similar  to  that  of  the  eastern  pai*t  of 
Cape  Breton. 

Coal, — Discoveries  of  coal  are  reported  to  have  been  made  at  three 
localities  in  the  sandstone  of  Gaspereaux  and  Salmon  Rivers,  but  at 
none  of  them  was  the  exjx)Hure  actually  seen  by  us,  so  that  the  details 
given  concerning  thickness  a!id  other  chai*actei's  are  from  heai*say.  The 
first  of  these,  about  a  quainter  of  a  mile  south  of  the  Gaspereaux  River  Gtaapewaux 
road,  on  the  farm  of  Rory  McKinnon,  is  from  fifteen  to  eighteen  inches  ^"* 
in  thickness,  with  a  clay  rmif  and  floor.  The  coal  burns  witli  little  flume, 
and  leaves  an  inconsiderable  residue  of  ash.  A  second  outcrop  occui's  in 
a  marsh  on  the  edge  of  a  small  lake  between  the  GlengaiTy  and  L'Ardoise 
roads.  The  third,  aiul  most  important  outer; »p,  was  pi-oved  in  a  pit 
sunk  by  Mr.  Neil  Morrison  and  otiiers,  on  the  left  bank  of  Salmon  auuion  River. 
River,  and  two  miles  south  of  the  Morrison  road,  where  two  eighteeri- 
inch  seams  of  coal,  divided  by  a  parting  of  sandstone  and  clay,  vai'ying 
from  a  few  inches  to  four  feet,  are  said  to  have  been  cut.  A  little 
further  to  the  deep  they  bored  110  feet,  but  failed  to  strike  the  coal, 
which  in  the  shaft  dipped  N.  26°  W.  <  20°.  It  is  an  oixlinaiy  bitumin- 
ous coal,  and  burns  with  a  bright  flame.  Thin,  pyritous  bunds  are  often 
present.     An  analysis  made  by  lir.  Harrington  gave : — 
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Hygroscopic  water 1-53 

Volatile  combustible  matter 20-16 

Fixed  carbon 47-49 

Ash 30*82 

100  00 

ObAi  in  The  coal  found  on  the  faim  of  Donald  GilUs  derives  it6  interest  from 

Oubonlferoos 

xN^ioiiMrate.  itH  asHOciation  with  the  Carbonifei'ous  conglomerate.  Its  thickneiss  c&n 
scarcely  be  defined,  as  it  merges  into  the  shales  above  and  below.  An 
analysis  of  an  average  sample,  made  by  Dr.  Harrington,  gave : — 

Volatile  combustible  matter 17-80 

Fixed  carbon 29-04 

Ash,  (reddish-grey) 53-16 

100-00 

It  beans  all  the  marks  of  being  identical  in  its  origin  with  the  more 

important  coul  seams  of  the  millstone  grit  and  coal  measures. 

OcMi  At  Hunter's       About  eight   miles    fi-om   Baddeck,   at    McDonald's    mill.   Hunters 

'""^  Mountain,  is  another  outcrop  of  a  black  Bubstanco.  .-eBembling  a  lustroo. 

coal,  and  similar  in  composition  and  mode  of  occurrence  to  that  just 

described.     It  is  of  irregular  shape,  and  varies  from  a  few  inches  to  two 

or  thi'ee  feet,  dipping  alx)ut  S.  26°  E.,  at  a  high  variable  inclination. 

Cleavage-planes  intersect  the  coal  in  every  direction,  and  bi-eak  it  into 

small   pieces,  many  of  which  are  covered  with  films  of  galena*    The 

associated  rocks  ai'o  compact,  shaly,  feldspathic  sandstone,  argillaceoas 

shale,  and  a  coarse  gi-it,  composed  of  syenite  debris,     A  thin  band  of 

this  grit  sometimes  forms  the  floor  of  the  seam,  but  a  kind  of  fire-clay 

often  occupies  that  position.     Above  the  coal,  and  separated  fi-om  it  by 

a  considerable  thickness  of  sandstone,  shale  and  red  marl,  including  a 

few  feet  of  grey  and  greenish  compact  limestone,  is  another  black  band, 

containing  streaks  of  coaly  matter,  interlaminated  with  clay  and  other 

i*ocks;  and   in  the   immediate  neighbourhood  are   large   exposures  of 

Hftrris Brook.      coai*se  conglomerate.     In  Harris  Brook,  near  Mclvor'e,  there  is  said  to 

be  a  seam  of  clean  coal,  a  foot  and  a-half  thick ;  but  it  is  possible  that 

this  may  be  of  similar  chamcter. 

Gypsum, — Although  so  much  plaster  exists  on  the  shores  of  the  Bras 

d*Or  Lakes,  offering  great  facilities  for  cheap  working,  comparatively 

few  quarries  have  been  established,  and  none  of  them  ai'e  now  in  opera- 

BoQianirto  tion  except  those  at  Port  Bevis,  already  referred  to.*     At  Big  Hai'bour. 

Ukad. 

*  Report  for  1876-76,  p.  417. 
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Boulaixlrie  Island,  there  is  an  excellent  shipping  place,  but  the  want  of 
sufficient  capital,  and  the  distance  from  a  profitable  market,  has  retarded 
the  development  of  the  quarries  there. 

^  Baryte, — It  has  been  already  stated  that  a  bed  of  this  mineral  occurs 
in  Pine  Brook,  Loch  Lomond.  Its  thickness  and  other  conditions 
were  not  ascertained,  but  it  is  hardly  likely  to  pi-ove  of  much  import- 
ance. 

lAmestone. — Limestone,  fit  for  the  manufacture  of  lime,  is  met  with  in 
many  places.  The  principal  known  outcrops  are  marked  on  the  accom- 
panying map,  as  well  as  those  of  gypsum.  Professor  Nichols,  of 
Now  York,  is  said  to  have  found  at  Whykokomagh  a  bluish  limestone 
suitable  for  the  preparation  of  artificial  building-stone  and  cement,  and  Ccment-rtone 
attempts  are  being  made  to  utilise  it.  The  milway  which  is  about  to  be 
built  fi'om  the  Broad  Cove  coal  mines  to  Whykokomagh,  will,  it  is 
hoped,  give  an  impetus  to  this  and  other  industries  in  the  neigh- 
bourhood. 

Mineral  Springs. — On  its  discovery,  about  twenty  yeai*8  ago,  the 
remarkable  spring  at  East  Bay,  believed  to  supply  a  water  of  life  and  Ea«t  Bay. 
remedy  for  fevers,  rheumatism,  consumption,  and  all  the  mental  and 
bodily  ills  that  flesh  is  heir  to,  was  much  resorted  to  by  invalids  fi'om 
the  Maritime  Provinces  and  the  United  States,  many  of  whom  pi-ofessed 
themselves  benefitted  by  its  use.  Of  late  years,  however,  it  has  been 
in  less  repute,  and  since  the  great  August  gale  of  1873  the  spot  has 
been  almost  inaccessible  from  fallen  ti*ees  which  obsti'uct  the  road; 
yet  it  is  still  the  point  to  which  many  footpaths  converge,  and  its 
situation  is  further  indicated  by  names  cut  in  the  bark  of  the  sur- 
rounding trees,  by  the  remains  of  camp  fires,  broken  earthenware,  rags 
paper,  soda-water  bottles,  and  other  marks  of  a  fashionable  watering 
place. 

The  water  issues  in  small  quantity — sometimes  accompanied  by  gas — 
from  the  side  of  a  hill  of  syenitic  rock  in  a  piece  of  marahy  land  at  the 
fork  of  the  Ben  Eoin  and  Gaspereaux  River  roads,  about  four  miles 
from  the  shore  of  East  Bay,  and  on  the  bank  of  a  brook  of  perfectly 
fresh  water  which  flows  into  Gaspereaux*  River :  it  is  brackish  and 
has  a  strongly  astringent  taste.  The  following  are  the  results  of 
an  analysis  by  Pi-ofessor  How,*  calculated  for  the  imperial  gallon  of  Anaiyrfiby 
70,000  grains.  The  water  was  clear  and  of  neutral  reaction.  It  ^"^«"**"<>^« 
afforded : — 

•  Mineralogy  of  Nova  Scotia,  pai^  193. 


MUprtngi- 
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Grmins  in  a  gallon. 
Iron  and  phosphoric  acid. Traces. 

Carbonates  of  lime  and  magnesia 0*60 

Sulphate  of  lime 0  •  94 

Chloride  of  sodium 343*  1 1 

Chloride  of  potassium 4  *  55 

Chlorde  of  calcium 308  •  90 

Chloride  of  magnesium 4-47 

662*57 
Specific  gravity  at  54<>  F 1007*397 

No  iodino  wu8  dotectod  in  the  residue  left  by  1,500  grains  of  the  ^ 

Pi-ofesBor  How  comx>ai*os  the  East  Bay  minei*al  water  with  the 
watei's  of  St.  Catharines,  Aneaster,  Whitby  and  Ilallowell,  in  Or 
analysis  of  which  are  given  in  the  Geology  of  Canada,  1863,  pagt 
and  647. 

Salt  springs  arise  fi*om  many  of  the  beds  of  gypsum  in  the  dii 
One  of  these,  a  Hti*ong  spring  in  tlie  neighbourhood  of  I>eadman  '. 
Washaback,  covers  with  rust  the  ground  in  the  immediate  vicinitj 
smells  strongly  of  sulphuretted  hydrogen. 

Marble. — The  crystalline  limestone  of  the  Fi»ench  Vale  and  Esc: 
often  contains  beds,  which,  being  of  fine  grain  and  susceptible  of  a 
polish,  ap})ear  fit  for  decorative  purposes.  But  a  want  of  unifoi 
seems  to  prevail  in  the  texture  and  distribution  of  colour  of  the  li 
so  that  attempts  hitherto  made  to  find  a  marketable  marble  have  p 
aboHive.  On  the  hills  near  Bown's  an  opening  was  made  on  a  ba 
whitish,  yellow-streaked,  finely  crystalline,  serpentine  marble, 
afterwaixls  abandoned. 

Syenite^  porphyry  and  granite  are  among  the  products  of  the  pre-Sil 
rocki-.  Fine  varieties  of  difl;erent  colours  exist  in  many  places  o 
shore  of  tlie  Bras  d'Or  lakes,  but  their  adaptation  to  ornamental  pui 
has  not  3'et  been  put  to  tlio  proof. 

Fireclty, — An  altered  foUito,  similar  (o  that  analysed  by  Mr.  Hoffi 
has  been  seen  at  several  places  iiv-the  Coxheath  and  East  Bay  Hills 
although  the  colour  is  seldom  so  pure  as  that  found  in  Mclntyre  I 
it  is  probable  that  some  of  it  will  prove  suitable  for  the  manufucti 
fire-bncks  and  pottery.  Among  other  localities  may  be  mentionc 
iron  mine  at  Big  Poiid,  Gillis  mill-brook,  Kast  Bay,  and  a  bn>ok  fl( 
into  Forks  Lake. 

&'a/ic/#fo/u;.— The  shoivs  of  Houlardiio  Island  allbitl  grey  sandslo 
for  rough  work  in  laiildi:.g. 
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INSECT-FAUNA   OF  THE  TERTIABY  BEDS  AT  QUESNEL, 

BRITISH  COLUMBIA. 


BT 


SAMUEL  H.  SCUDDER. 


Since  my  previous  paper  on  this  subject  Mi*.  George  M.  Dawson  has 
sent  me  a  few  more  specimens  for  examination,  which  enables  me  to  add 
a  few  details  concerning  one  of  the  forms  described,  and  to  offer  notices 
of  five  additional  species. 

Sciara  deperdita. — ^The  remains  of  this  species  consist  of  a  single 
perfect  wing  (No.  44),  and  the  fragments  of  an  eye,  whose  facets  are 
-0165  mm.  in  diameter.  The  wing  is  oval,  and  regularly  rounded,  with  a 
somewhat  abrupt  inner  angle;  the  surface  covered  with  microBCopic 
hairs.  Judging  fi*om  Winnertz's  descriptions,  this  insect  must  be  more 
nearly  allied  to  Sc.  ungulata  Winn.,  than  to  any  other  of  tiie  numerous 
species  mentioned  in  his  monograph  of  the  gi'oup.  The  costal  and  first 
and  second  longitudinal  veins,  together  with  the  cross-veins  uniting  the 
two  latter,  are  much  heavier  and  darker  than  the  other  veins  of  the 
wing ;  the  veins  near  the  centre  of  the  wing,  and  from  there  toward  the 
base,  are  more  delicate  and  fainter  than  elsewhere,  but  this,  perhaps,  is 
due  to  their  indifferent  presei-vation ;  the  costal  vein,  which  scarcely  fails 
of  reaching  the  tip  of  the  wing,  is  covered  with  fine  and  short  spinous 
hairs.  The  fii*8t  longitudinal  vein  strikes  the  middle  of  the  costal  margin, 
and  the  cross* vein  below  unites  it  at  the  middle  with  the  second  longi- 
tudinal vein;  the  auxiliary  vein  is  very  obscui*e,  though  broad,  and 
scarcely  extends  more  than  hali-way  to  the  cross-vein,  in  close  juxta- 
position to  the  fii*st  longitudinal  vein ;  the  transvei*se  shoulder  vein  is 
.equally  faint,  oblique,  uniting  the  middle  of  the  auxiliary  vein  with  the 
QOitld  margin.  The  second  longitudinal  vein  is  strongly  bowed,  and 
ifnarly  to  the  tip  of  the  costal  vein.    The  basal  undivided  part 
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of  the  third  longitudinal  vein  is  8ti*aight,  originates  from  the  secodl 
barely  beyond  the  tip  of  the  auxiliary  vein,  and  forks  somewhat  abruptly 
at  the  middle  of  its  course,  and  just  beyond  the  exti'emity  of  the  first 
longitudinal  vein ;  shortly  beyond  their  origin  the  forks  are  very  nearly 
straight  and  quite  pai'allel  to  the  tip,  the  upper  fork  striking  exactly  the 
tip  of  the  wing ;  the  tips  of  the  two  forks  and  of  the  second  longitudinal 
vein  are  equidistant,  and  the  costal  vein  terminates  mid-way  between  the 
extremity  of  the  second  and  of  the  upper  fork  of  the  third  longitudinal 
vein  ;  the  tip  of  the  fourth  is  slightly  further  from  that  of  the  lower  foii 
of  the  thiixl  longitudinal  vein  than  the  separation  of  the  two  forks.  The 
fourth  and  fiilh  longitudinal  veins  are  straight  and  sub-parallel  at  base, 
beginning  to  diverge  where  they  bend  downward,  just  beyond  the 
middle ;  the  tip  of  the  fourth  lying  about  mid-way  between  that  of  the 
fifth  and  the  lower  fork  of  the  third  longitudinal  vein.  The  sixth  longi- 
tudinal vein  is  rudimentary,  and  very  indistinct,  extending  less  than 
a  quarter  way  towai-d  the  margin.  Length  of  wing,  2*'75  mm. ;  breadth, 
1*25  mm. 

Sciomyza  reveUita  Scudd. — ^Two  other  specimens  (Nos.  42, 43)  give 
additional  parts  of  the  neuration  and  fragments  of  the  body.  There  is 
nothing  characteristic  about  the  body,  unless  it  be  that  the -thorax  is 
elevated  and  very  abruptly  rounded  in  front.  No.  42  has  both  wings 
twisted  about,  and  overlapping  in  a  perplexing  manner.  No.  43  has 
parts  of  a  single  wing ;  and  together  they  furaish  the  complete  outlioe 
and  neuration  of  the  wing,  by  which  we  can  supplement  the  description 
before  given,  and  feel  a  stronger  confidence  in  the  generic  reference 
made  on  pai'tial  evidence.  The  wing  is  a  little  more  than  twice  as  long 
as  broad.  The  costal  vein  is  setose  throughout  the  anterior  margin. 
The  transverse  shoulder  vein  does  not  run  as  before  described,  but  is 
exactly  transverse,  and  lies  a  little  beyond  the  base  of  the  basal  cells. 
The  first  longitudinal  vein  apparently  terminates  just  within  the  small 
transvei*se  vein  ;  this  lies  as  far  within,  as  the  large  ti-ansverse  vein  is 
beyond  the  middle  of  the  "wing,  and  is  midway  between  the  basal  cells 
and  the  large  transverse  vein.  The  third  longitudinal  vein  strikes  the 
tip  of  the  wing ;  the  fifth  is  lost  just  before  reaching  the  margin.  The 
posterior  large  transverse  vein  is  a  little  longer  than  the  distance  from 
its  lower  extremity  to  the  margin,  following  the  course  of  the  fifth 
longitudinal  vein.  The  second  and  third  longitudinal  veins  separate 
just  over  the  extremities  of  the  small  basal  cells,  and  their  common 
stalk  arises  from  a  crHM|b^  which  unites  the  first  and  fourth  longita* 
dinal  veins   before  ii^^^Hfek  of  the  small  basal  oeUs.    The  sixth 
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longitndinal  vein  appears  to  run  half-way  to  the  margin.    Length  of 
wing,  4*5  mm. ;  breadth,  2  mm. 

Euschistus  antiquus. — (No.  38.) — This  is  the  first  of  the  Pentatomid© 
found  fossil  in  America,  although  they  ai'e  rather  numei*ous  in  the 
European  Tertiaries.  I  have  referred  it  to  Euschistus,  although  the  fonn  of 
the  front  of  the  head  does  not  agree  with  that  of  the  species  I  have  seen ; 
but  Dallas,  in  establishing  the  genus,  allowed  some  diversity  of  stinictui'c 
in  this  respect.  It  may  be  more  closely  allied  to  Nezai*a.  fhe  specimen 
is  unusually  perfect,  and  appears  to  be  a  male.  The  head  is  slightly 
longer  than  broad,  equal  beyond  the  expanding  base^  bi*oadly  i-ounded  and 
somewhat  flattened  in  front ;  the  slight  carina)  marking  the  bordei*s  of 
the  middle  lobe  are  parallel  throughout,  and  extend  to  the  front  of  the 
head.  The  pronotum  is  so  imperfectly  preserved  as  to  throw  doubt  upon 
the  generic  affiifiities  of  the  insect,  but  it  appeai*s  to  have  been  more 
than  twice  as  broad  as  long,  with  a  median  furi*ow.  and  its  fi*ont  margin 
very  slightly  concave  behind  the  head  ;  probably,  also,  it  was  consider- 
ably produced  at  the  hinder  lateral  angles,  and  had  its  lateral  margin 
slightly  denticulate  anteriorly.  The  scutellum  is  lai*ge,  a  little  naiTOwer 
than  the  breadth  of  the  base  of  the  abdomen,  of  nearly  equal  length  and 
breadth,  pretty  regularly  tiiangular,  but  with  a  slight  emai*gination  of 
the  sides  on  their  basal  half;  the  tip  bluntly  pointed  and  rounded  off, 
extending  a  little  way  on  to  the  middle  of  the  sti'ongly  advanced  fourth 
abdominal  segment.  The  surface  of  the  head,  prothorax  and  scutellum 
is  covei*ed  pretty  uniformly  and  abundantly  with  distinct  round  punctui'es, 
which  are,  however,  deepest,  most  shai'ply  defined,  and  so  abundant  as 
nearly  to  occupy  the  entii-e  sui'face,  on  the  front  half  of  the  head  and 
next  the  margins  of  the  prothorax.  The  corium  of  the  tegmina  includes 
more  than  half  the  wing,  and  is  covered. with  punctui'es,  deeply 
impressed,  and  much  minuter  and  more  frequent  than  on  the  scutellum  ; 
there  is  also  a  distinct  vein  passing  down  the  middle,  a  little  to  one  side, 
and  another  sepai*ating  the  clavus  from  the  corium,  but  distinct  on  the 
specimen  only  apically,  where  it  is  continuous  with  the  inner  mai*gin  of 
the  membrane.  The  membrane  is  well  rounded,  but  slightly  produced 
Ml  the  outei'  angle,  and  the  space  is  occupied  by  nine  nearly  longitudinal 
veins,  distributed  in  three  sets  of  three  each ;  the  first  set  is  composed  of 
three  obscure  veins,  pretty  close  together  next  the  inner  edge,  originating 
firom  the  same  point,  equidistant  from  one  another,  the  inneimost 
hugging  the  inner  margin.  Fi*om,  apparently,  the  same  point,  originates 
the  next  cluster,  starting  in  a  single  vein,  which  almost  immediately 
)i  and  sends  its  innermost  branch  pui*allel  to  those  mentioned ; .  the 
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Subsequently,  two  specimens  were  given  to  me  by  Mr.  Richardson 
examination.     They  were   bright  and   clean,  but  rather  brittle.    Tk 
specific  gravity  of  I.  was  1-28,  that  of  II.,  1'2'7. 

By  fast  coking  the  following  results  were  obtained  : — 

I.  II. 

Volatile  matter 3616  35-98 

Fixed  carbon 60-98  61-60 

Ash  (pale-rod) 2-87  2-42 


10000  100-00 

In  each  case  a  bright  and  tolerably  firm  coke  was  obtained. 
These  specimens,  however,  are  somewhat  different  in  chai^actcr  from 
coal  more  recently  brought  from  Nicola  River  by  Mr.  G.  M.  Dawgon. 
DUferont  teomi.  and  are  possibly  from  other  seams.*  Mr.  Dawson's  sample  was  taken  by 
tim  fi-om  a  bed  several-  feet  in  thickness  at  the  junction  of  the  Nicola 
and  Coldwator  Rivei's.  It  was  rather  brittle,  but  this  may  have  been 
due  to  its  being  from  the  suii'ace.  On  the  whole  it  was  bright  or 
somewhat  pitchy,  but  contained  occasional  dull  layers.  Fracture  sub- 
conchoidal.  The  joints  contained  a  little  clayey  matter,  probably  washed 
into  them  from  the  surface.  The  streak  was  perfectly  black,  but  the 
powder  communicated  a  dark-brown  colouration  to  a  boiling  solution  of 
caustic  potash  ;  the  dull  poilions  of  the  coal  giving  a  much  more  intense 
colouration  than  the  bright.  Analyses  by  fast  and  slow  coking  gave  the 
following  results: — 

Fast  coking.  Slow  coking. 

Hygroscopic  water  (at  115°  C) 4*45  4-45 

Volatile  combustible  matter 33  •  79  29  •  68 

Fixed  Carbon 53-05  57-16 

Ash  (cream-coloured) 8-71  8-71 


100-00        100-00 

No  coke  was  obtained  either  by  rapid  or  slow  heating,  only  a  very 
few  particles  of  the  powder  being  slightly  sintered  together.  The 
deportment  with  caustic  potash  shows  that  this  is  not  a  true  bituminous 
coal ;  and  although  it  contains  less  water,  yet, on  the  whole,  it  resembles 
some  of  the  Saskatchewan  coals  which  are  mid-way  in  characters  between 
bituminous  coal  and  lignite,  f 

2.  Near  "  The  Indian  Reserve,''  forty-five  miles  up  the  North  Thompson.'^ 


*  Mr.  Dawson's  explorations  have,  since  tho  above  was  written,  shown  that  there  are  several  dMinct  seami. 

t  See  analysis  No.  5,  Report  of  Progresa,  1879-74,  page  64. 
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Coal  is  stated  to  occar  here,  but  the  locality  has  not  been  visited  by  any  ck»i:fromtii6 
of  the  members  of  the  Geological  Sui-vey.  A  small  specimen  of  the  coal  ThompKm. 
was,  however,  given  to  Mr.  Dawson  by  Mr.  Barnard,  of  Bntish  Columbia. 
It  consisted  of  alternate  bright  and  dull  layers;  the  fonner  breaking 
with  a  conchoidal  fractuie.  The  powder  was  black,  and  scarcely  com- 
municated any  eoloui'to  a  boiling  solution  of  caustic  potash.  By  fast 
and  slow  coking  the  following  results  were  obtained  : 

Fast  coking.  Slow  coking. 

Hygroscopic  water 2*22  2*22 

Volatile  combustible  matter 38  •  10  32-06 

Fixed  carbon 46-76  52-81 

Ash 12-92  12-92 

100  00         100-00 

Coke 59-68  66-73 

Ratio  of  volatile  to  fixed  combustible.  1 :  1''23       1  :  1-65 

Fast  coking  gave  a  bright  and  firm  coke,  which  on  burning  away  left 
a  reddish- white  ash.  By  slow  coking  the  powder  was  agglutinated  only 
at  the  bottom  of  the  crucible.  This  coal  approaches  a  trueJbituminous 
coal  more  closely  than  that  from  Nicola  Eiver  last  described,  but  whether 
it  is  older  geologically  I  am  not  awai'o.  Its  resemblance  in  composition  to 
one  from  Saaquash,  on  Vancouver  Island — which,  however,  does  not 
coke — is  so  striking  that  the  analysis  of  the  latter  is  cited  hero  for 
comparison  : — 

Fast  coking  Slow  ooking. 

Water 2-84  3-84 

Volatile  combastible  matter 39-23  33-56 

Fixed  carbon 46-36  53  03 

Aah 11-67  11-67 


100-00         100-00 
Ratio  of  volatile  to  fixed  combustible..  1:1-18       1 :  1  -  56 

3.  Upper  Nechacco  River^  South  of  Fort  Frdaer, 

A  apecimen  of  lignite,  from  a  four-foot  seam  occurring  at  this  place,  Ugnite  from 
has  been  given  to  me  for  examination  by  Mr.  G.  M.  Dawson.  It  is 
bViok,  and  most  of  it  has  a  distinct  woody  structure,  although  portions 
of  it  have  lost  all  trace  of  this  structure,  becoming  highly  lustrous  and 
divided  up  by  numerous  reticulating  cracks,  precisely  as  is  the  case 
with  some  of  the  Tertiary  lignites  east  of  the  Bocky  Mountains. 


Report  of  ProgrcM,  1872-78,  pacr*  79. 
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2.  McAdam  Lake,  Bourinot  Eoad, — A  sample  of  the  so-called  ooiL 
fi'om  thiH  locality,  collecteil  by  Mr.  Hugh  Fletcher,  proves  to  be  litdt 
more  than  a  coaly  shale.  Tlie  fresh  fractui-e  is  dull  and  earthy,  battk 
surfaces  of  what  ap]>ear  to  l»e  l^edding  planes,  uiul  abso  of  jointage 
planes,  are  otlen  smooth  and  lusti*ous.  The  bed  from  which  the  speci- 
men was  obtaine<l  is  said  to  be  about  two  feet  thick,  **  among  red  and 
grey  sandstones,  shales,  and  conglomerates  of  the  Carboniferona  coo- 
giomei-ate.*'     An  analysis,  by  fast  coking,  gave  the  following  reenltB:— 

Volatile  matter 17-80 

Fixed  carbon 29*04 

Ash  (reddlBh-grey) 53-16 


100-00 


ookefromoofti        Notwithstandini;  the  lariice  amount  of  ash,  the  mateiial  was  fbnndto 

with  68  percent.  ^ 

of  Mh.  eake,  and  a  porous  coke  was  obtained.  ^ 

Tables  of  Analyses  op  Coals  and  Lignites. 

The  accompanying  tables  have  been  compiled  in  oitler  to  show  tlie 
composition  of  many  of  our  western  coals  and  lignites,  and  to  £Miilittie 
compai'ison  between  those  of  diilerent  localities.  Under  the  heading 
"  Remarks,*'  a  few  state inont^*  are  given  concerning  the  characters  of 
the  difterent  coals,  l)ut  f  >r  fuller  details,  the  original  sources  must  be 
consulted!. 

In  Table  I.,  analyses  VI.,  Vlll.,  X.,  XI.  and  XIII.  to  XV.  inclusive)  and 
also  No.  XVII.,  are  by  Dr.  Hunt,  and  taken  from  the  Report  of  Progress 
for  1871-72,  pp.  66  and  99.  No.  XVI.  is  by  Professor  Whitney,  and  to  be 
found  on  page  80  of  the  "  Geology  of  California."  No.  XXIV.  is  by 
Mr.  G.  M.  Dawson,  and  taken  from  his  "  Report  on  the  Greology  and 
Resources  of  the  Region  in  the  Vicinity  of  the  Forty-ninth  Parallel," 
page  172.  The  remainder  are  by  myself,  and  to  be  found  as  follows:— 
I.  to  V.  inclusive,  VII.  and  IX.,  in  the  Report  of  Progress  fiir  1872-73, 
pp.  76-79;  XVni.  to  XXI.  in  the  present  Report;  No.  XXII.  in  the 
Report  for  1873-74,  page  99,  and  No.  XXIII.  in  that  for  1876-76,  page  6. 


AnthoritiM  of 


*  Since  the  alMve  wm  written,  an  inipare  c«>aJ,  brought  by  Mr.  Fletcher  from  Loch  Lomondt  in  Oipe 
Breton,  has  hecn  oxainined,  and  jiulded  by  fast  coking— 

HygroHCopic  water 1*53 

Volatile  combustible  matter SO'ie 

Fixed  earlKin 47*49 

Abb  (greyish-bruwn) 90*82 

]  00*00 

The  coal  showed  distinct  plancM  <>f  iM^iding  and  cleat,  and  oontidned  thin  films  of  Iron  pyritiB.    It  oecun 
in  the  Millstone  grit  furmation.    The  {Mwdcr  showed  no  disposition  to  ^ier  emi  whon  rapiillj  heated. 


M     Colour  of 
M          A8h. 

' 

• 

REMARKS. 

.  Keddish-grey 

Surface  Bpecimen  ;  brittle.    Coked  readily. 

feeddish^rey 

Good  firm  coal.    Cokes  readily. 

X'ale     reddish 

Like  No.  2   contained  thin  films  of  calcite. 

"i   grey. 

Cokes  easily.    Sulphur  1-57  per  cent. 
Does  not  coke. 

VRoddish  grey . 
]  Grey 

Sulphur  0-82  per  cent.    Scarcely  coked  even 

when  rapidly  heated. 
Scarcely  coked. 

'   Brick  red 

Surface  specimen,   rather  brittle  ;   bright  on 
fresh  fracture. 

Much  weathered. 

M  Pale  brick-red 

Weathered,  but  bright  on  fresh  fracture  ;  con- 
tained a  little  mineral  charcoal. 

■  Grey 

Dense  firm  shining  coke. 

9 

■  Beddish 

Coke  firm. 

J 

A  firm  bright  coal.    Cokes  readily. 
Bulky  soft  coke. 

V    G  rey 

M   Greyish 

Coke  firm. 

1    Grey 

Scarcely  coked. 

1   ri»-Av 

Coke  firm. 

i»h  in 

ancouver 

>al8. 


Docorrenoe  ol 
mineral  resiiis. 
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Biver  and  Porcupine  Oi*eek,  (pp.  Ifl,  172).    The  lignites  fiirther 
likewise,  in  Coloi'ado  and  New  Mexico,  ft*oqaently  contain  mineral 
and  one  from  New  Mexico,  occuiTing  in  lignite  of  Cretaceous  age,  Itfi 
been  described  and  named  Wheelerite,  after  Lieut.-Gol.  Wheeler. 

Within  the  last  year  or  two  several  specimens  of  mineral  resins  km 
been  collected  by  members  of  the  Canadian  Survey,  and  the  resnlli  lif 
their  examination,  though  incomplete,  may  be  given  here.    The  first 


B«riiiti«n         examined  was  from  the  North  Saskatchewan,  and  occurred  in  litttlediQ^ 
like    masses  in    a  lignite.    It  was    found    to  possess    the    folkyvfag 


characteit:): — Colour  amber-yellow  to  bmwnish;  lustre  resinous; 
parent  to  translucent ;  fVactui*e  conchoidal ;  hardness  a  little  ovw  S; 
specific  gravity  1*066 ;  electric  on  friction ;  begins  to  soften  at  «hNt 
190''  C,  gradually  getting  softer  until  at  about  290""  C.  it  becomes  mt 
viscid,  and,  after  remaining  at  this  temperature  for  a  short  time,  dackpn^ 
as  if  undergoing  decomposition ;  dissolves  in  sulphuiic  acid,  conumi- 
cating  to  it  a  reddish-brown  colour,  and  being  re-precipitated  ia  I 
flocculent  state  on  addition  of  water;  communicates  a  yellow  cokmrti 
absolute  alcohol,  which  in  a  uingle  expcnment  dissolved  29*30  per  oarti 

BMrin  from  The  second  was  brought  by  you  fi*om  Peace  Biver,  and  occurred  h 

nodules  in  a  shaly  sandstone  containing  a  little  black  coaly  mittK 
The  lai'gost  nodule  was  over  a  quarter  of  an  inch  in  diameter,  W 
impure,  containing  a  good  deal  of  black  carbonaceous  matter.  Setaotel 
fragments,  however,  varied  in  coloui'from  pale  yellow  to  yellowish-hEom,' 
ranging  from  transparent  to  ti-anslucent,  and  some  of  the  fragnMDtl 
showing  slight  opalescence ;  lustre  resinous  j  fracture  sub-conohoiidal; 
hardness  about  2  ;  sti*ongly  electi'ic  on  fnction ;  begins  to  softflB  ik 
about  190°  C. ;  at  320°  C.  has  not  melted,  but  stirred  with  a  wi» 
becomes  sjwngy  or  granulai* ;  dissolves  in  sulphuric  acid,  and  is  »• 
precipitated  on  addition  of  water;  absolute  alcohol  dissolved  (a  bu^ 
experiment)  only  0*91  per  cent,  after  digestion  for  several  days. 

Rfldntrom  The  thii*d  specimen  was  collected   by  Mr.    G.   M.    Dawson  on  the 

Nechacco  Eivor,  south  of  Fort  Frasor,  British  Columbia,  and  occurred  in 
a  black  lignite,^  in  little  grains,  flattened  in  the  direction  of  the  plintf 
of  bedding  of  the  lignite.  The  grains  ai'e  yellow  in  the  interior,  but 
the  exterior  portions  have  evidently  been  altered,  and  have  assuaged  » 
dull,  brownish-white  colour.  One  mass,  about  throe-s  teenths  of  » 
inch  aci'oss,  was  brown  in  the  centre,  and  surrounded  by  a  browniafc* 
white  ring.    The  unaltered  yellow  material  is  transparent,  has  a  vitreo- 

*  For  analysis  of  the  lignite,  see  p.  468. 
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Carbon 97-422 

Aah 1-760 

Volatile  matter 0-818 
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100-000 


Colour  of  the  ash,  brownish-rod  j  a  portion  placed  upon  moist  turmeric 
paper  manifested  an  alkaline  reaction. 

The  foreign  mineral  matter  contained  in  this  graphite  consisted  in 
part  of  calcite. 

In  the  first  of  the  two  following  tables  the  results  of  the  foregoing  Table  showing 
analyses  of  vein  graphites  are  given  in  a  tabular  form.  The  composition  JJ^SS*."** 
of  the  ash  of  the  Canadian  gi^aphites  15,  16,  17  and  18,  has,  however, 
been  omitted ;  for  this  information  the  readers  attention  is  directed  to  the 
respective  analysis  of  these  graphites.    In  Table  II.  are  embodied  the 
results  of  the  experiments  on  the  relative  combustibility  of  the  graphites. 

Tabli  I. — SHowme  thi  Compobition  of  Canadtak,  Citlon  akd  United  Statu  Gbaphitb 


Per  Cent 

Number. 

Locality. 

Specific 
Gravity. 

Volatile 
matter. 

Carbon. 

Ash. 

16 

Canada,  Buckingham. 
Vein  graphite^  var.  Foliated. . . . 

2*2689 

0-178 

99-676 

0-147 

16 

Canada,  Bugzinguam. 
Vein  graphite,  var.  Columnar  . . 

2-2679 

0-594 

97-626 

1-780 

17 

Canada,  Grinvilli. 
Vein  graphiUy  var,  Foliaied, . . . 

2*2714 

0-109 

99-815 

0-076 

18 

Canada,  Grbntille. 

Vein  graphite,  var.  Columnar  . . 

2-2659 

0-108 

99-757 

0-135 

19 

Citlon. 

Vein  graphite,  var.  Columnar  ... 

2-2671 

0-158 

99-792 

0-050 

20 

Citlon. 

Vein  graphite,  var.  Foliated. . .  • 

2-2664 

0-108 

99-679 

0-213 

21 

ClYLON. 

Vein  graphite,  var.  Columnar  . . 

2-2546 

0-900 

98-817 

0-283 

22 

Citlon. 

Vein  graphite,  var.  Foliated. , . . 

2-2484 

0-301 

99-284 

0-415 

23 

U.  S.,  TiCONDEBOGA,  N.  Y. 

Vein  graphite,  var.  Foliated. . . . 

2-2599 

1191 

96-656 

2-153 

24 

U.  8.,  TiCONDEBOGA,  N.  Y. 

Vein  graphite,  var.  Foliated, . . . 

2-2647 

0-818 

97-422 

1-760 

{ 


BMrintrom 
ITorlh 


BMrinfrom 
FBMaBiTor. 


Rflrin  tron 
K«ofaMOO  Bivc 
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reBinoos  Instre  and  conohoidal  fVacture.  It  begins  to  soften  at  about 
143°  0.,  and  at  177°  C.  becomes  somewhat  viscous  and  elastic ;  at  216° 
C.  begins  to  run,  but  even  at  282°  C.  runs  with  difficulty.  In  the  closed 
tube  intumesces,  gives  off  water,  and  is  converted  into  a  yellowish  oil. 

On  account  of  not  having  sufficient  material,  no  analyses  were  made ; 
but  it  is  evident  from  the  characters  given  that  none  of  these  resins  can 
strictly  be  referred  to  succinite  or  amber,  although  having  many  points 
of  resemblance  to  that  body.  The  solubility  of  the  first  in  alcohol 
precludes  it  from  being  so  called,  while  the  deportment  of  the  others 
on  heating  is  different  from  that  of  amber.  Nor,  so  far  as  I  am 
aware,  do  they  coincide  exactly  in  characters  with  any  of  the  so-called 
species  of  resins  heretofore  described.  They,  accoixlingly,  may  be  simply 
classed  under  the  general  term  of  mineral  resins — bodies,  many  of 
which  are  about  as  deserving  of  specific  names  as  would  be  the  different 
varieties  of  mineral  coal.  It  will  be  remembered  that  Greoppert,  many 
years  ago,  stated  that  he  knew  of  no  instance  of  true  amber  being  found 
in  the  bi-own  coal  beds  of  Northern  Grermany,  the  substance  found  in 
those  beds  being  "  retinite." 

Iron  Ores. 

Red  Hematite. 

1.  East  Bay  J  Gape  Breton. — A  red  hematite,  from  the  north  side  of 
Eabt  Bay,  Cape  Breton,  half-way  between  East  Bay  and  Boisdale,  and 
about  seventeen  miles  from  Sydney,  has  recently  been  examined.  The 
8i)ecimen8  were  collected  by  Mr.  Hugh  Fletcher,  of  the  Geological 
Sui-vey,  and  stated  to  have  been  broken  fi*om  different  pai*t8  of  the  bed, 
in  order  that  the  average  composition  of  the  ore  might  be  ascertained 
as  nearly  as  possible.  They  consisted  of  hematite,  varying  in  texture 
from  earthy  to  compact,  and  in  colour  from  red  to  steel-grey,  here  and 
there  also  containing  minute  scales  and  veins  of  specular  ore.  Most  of 
the  fr'agments  were  calcai*eous,  and  one  contained  numerous  scales  of 
talc.  Determinations  of  .the  more  important  constituents  gave  the 
following  results : — 

Peroxide  of  iron 85037  Hem.»Iffh«i 

Phosphoric  acid 0*032  C»pe  Breton. 

Sulphur : 0*076 

Silica 6-130 

Metallic  iron 69*626 

According  to  Mr.  Fletcher,*  the  ore  occurs  as  a  bed  from  five  to  nine 


*  Report  of  Progren,  J  876-76,  p.  414. 
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specially  purified  for  these  experiments,  in  order  to  bring  them  into 
some  aoooidance  with  the  other  graphites,  as  regarded  percentage  of  uL 
Id  selecting  the  Htaodard,  the  choice  lay  between  20  and  22,  for  the 
reason  however,  that  the  latter  was  understood  to  be  the  most  expffliaive, 
it  was  concluded  that  it  woald  be  scarcely  likely  to  meet  with  such  id 
extensive  application  in  the  manafactore  of  crucibles  as  the    fonnor, 
to  which,  in  consequence,  the  preference  was  given.     The  figures  giip 
under  method  I.  and  IL  are  in  both  instances  the  mean  of  two  dkxdf 
concordant  determinations ;  they  represent   the  amounts   of  grtpbito 
burnt  off  as  compared  with   100  of  that  of  the  graphite  employed* 
standard  (Ceylon  20)  when  ignited  under  precisely  identical  conditioiib 
In  appearance  the  Ceylon  graphites  were,  with  one  exception,  ondisdn- 
guishable  from  the  Canadian^  the  exception  being  19,  the  structure  of 
which  entirely  differed  from  that  of  any  of  the  Canadian  specimeos,  the 
only  one  of  the  latter  at  all  approaching  it  in  this  respect  being  IB,  and 
this  only  in  parts,  the  remainder  of  the  structure  being  much  coarser. 
As  will  be  seen,  these  two  specimens  were  the  most  combustible  of  the 
Ceylon  and  Canadian  graphites.     A  specimen  of  Canadian  graphite  from 
Grenville,  and  closely  resembling  the  Ceylon  variety  22  in  appearance, 
was  unfortunately  omitted  from  the  experiments.    There  appeared  to  be 
some,  if  indeed  it  may  not  be  said,  a  close  connection   between  the 
combustibility  of  the  graphite,  and  its  i-esistance  to  mechanical  division 
(pulverisation)  ;    those    most    difficult    to    pulverise    being    the   least 
combustible. 
Relative  value  of      From  these  experiments  it  will  be  seen  that  in  respect  to  incombusti- 

Canadian  ^ 

graphite  a*         bility  tho  Canadian  graphite  may  claim  perfect  equality  with  that  of 

compared  with 

that  of  Ceylon  Ccylon  ;  and  that  consequently — apart  from  any  consideration  of  the 
nn^i^ireof  proportion  and  nature  of  the  associated  foreign  matter — it  is  in  no  wise 
cmdhiea.  inferior  to  the  latter  as  a  material  for  the  manufacture  of  crucibles. 

Prepared  according  to  the  present  process,  the  "  dressed  gr^hite" 
(analyses  5  to  14  inc.,)  obtained  from  the  beds  of  the  disseminated 
mineral  (analyses  1  and  3)  is  apt  to  contain  more  or  less  carbonate  of 
lime  and  oxide  of  iron  ;  it  has  however  boon  pointed  out,  experimentally, 
(analyses  12  and  14,)  how  readily  these  admit  of  removal  by  a  very 
simple  and  inexpensive  chemical  treatment,  leaving  the  graphite  with  a 
very  small  amount  of  ash,  and  that  of  a  nature  in  no  wise  prejudicial  to 
its  application  for  the  purpose  here  under  consideration.  That  tho 
graphite  from  this  source,  fin  itself  compares  favourably  with  that  of 
Ceylon,  will  be  seen  from  the  above  table,  1  and  3. 
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Iron 38'27 

Titanic  acid 33-67 

A  specimen  subsequently  examined  gave : — 

Iron 40-71 

Titanic  acid 33-64 

while  a  Ihird,  in  which  iron  was  not  determined,  was  found  to  contain 
35*09  per  cent,  of  titanic  acid. 

Magnetic  Iron  Ore. 

1.  Texada  I$land,  British  Columbia, — A  specimen  of  the  maf^netic  iron  vbigneuteot 
ore  from  this  locality,  collected  by  Mr.  James  Bichardson,  was  of  an 
iron-grey  colour,  and  contained  numerous  little  cavities,  holding  red  or 
yellow  ochre,  and  sometimes  lined  with  octahedral  crystals  of  magnetite. 
It  was  found  to  contain  : — 

Metallic  iron 68  400 

Phosphoric  acid 0-006 

Insoluble  matter 3-446 

Other  constituents  were  not  determined.  The  ii*on,  if  calculated  as 
magnetic  oxide,  equals  94*46  per  cent.  A  more  complete  analysis  of 
this  ore  has  been  published  by  Professor  Chapman,  of  Toronto,  and  may 
be  cited  here,  as  the  deposit  appears  to  be  one  of  importance.*  It  is  as 
follows : — 

Protoxide  of  iron 28-33 -k      Metallic 

Sesquioxide  of  iron 67-31  J   iro^i  6»  pc 

Oxide  of  manganese trace 

Titanic  acid Oil 

Phosphoric  acid 0*07 

Sulphuric  acid 009 

Insoluble  siliceous  matter 3-97 


99-88 


In  a  second  trial  Professor  Chapman  obtained  68*94  per  cent  of  iron, 
which  differs  by  about  only  half  per  cent,  from  the  amount  found  in 
Mr.  Eichardson's  specimen.  The  proportion  of  phosphoric  acid  is  low 
in  both  analyses,  though  considerably  higher  in  Professor  Chapman's 
than  in  mine. 

*  "  CaiudiAO  JounuJ,**  April,  ISH,  p.  22. 
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^SZ^L^  Snic 63690 

Buddngham.  •••••• 

Potash 12-762 

Soda 3106 

27.  Orthoclase, 

This  felspar  is  the  predominatincc  constituent  of  the  granitoid  qoartzo- 
folspathic  rock  occurring  in  connection  with  the  vein  of  graphite  on  the 
twenty-seventh  lot  of  the  sixth  range  of  Buckingham. 

The  rock  is  composed  of  orthoclase,  small  quantities  of  colourless, 
translucent  quartz  and  dark  olive-green  pyroxene,  with  a  little  dove- 
brown,  subtranslucent  sphone  and  an  occasional  crystal  of  pale  wine-red, 
subtranslucent  zircon. 

This  feldspar  has  a  hardness  a  little  above  6.  Specific  gravity  2*5780. 
Colour  pale  violet-grey.  Lusti-e  vitreous.  Subtransparent.  Two  dis- 
tinct cleavage  planes  meeting  at  the  angle  90°.  Fi*acture  une?eD. 
Before  the  blowpipe  in  fine  splinters  it  fuses  (at  about  5)  on  the  edges 
to  a  semi-transparent  vesicular  glass.  Carefully  selected  matenal  dried 
at  100°  C,  gave  :— 

Silica 63*460 

Alumina 18  •  780 

Seequiozidc  of  iron 0  •  394 

Protoxide  of  manganese trace. 

Lime 1  •  280 

Magnesia 0*216 

Potash 13*923 

Soda 2- 173 

Loss  by  ignition 0  *466 


100*692 
Oxygon  ratio  of  K  O     :     K,  O,    :     Si  O,  =  1     :     2-62     :     1002. 
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Gold  and  Silveb. 

British  Columbia. 

All  the  specimens  from  British  Columbia  of  which  assays  are  given  oouund  iUver 
below  were,  with  the  exception  of  No.  12,  collected  by  Mr.  G.  M.  Dawson 
in  1876.    They  were  nearly  all  large,  and  selected  in  such  a  way  as  to  bo 
as  fkr  as  possible  average  samples. 

1.  Wright's  Mine,  opposite  Barkerville  and  Bichfield. 

Translucent  white  quai*tz,  with  small  scales  of  silvery-white 
mica,  and  a  little  iron  pyrites  in  small  cubical  crystals. 

Gold 0- 176  02.  to  the  ton. 

Silver • none. 

2.  Pyritous  belt,  south  side  of  Stedman  ledge,  Bichfield. 

White  and  bluish,  translucent  quartz,  with  massive  ii-on  pyrites. 

Gold 0-068  oz.  to  the  ton. 

saver , 1-312  «       «        « 

3.  North  side  of  the  Stedman  ledge,  Bichfield. 

Milky  white  quartz  with  spathic  ii*on  ore,  and  a  little  slaty 
matter,  iron  pyrites  and  hydrated  peroxide  of  iwn. 

Gold tiace. 

Silver. . . , 1  *312  oz.  to  the  ton. 

4.  Lowhoe  Creek  vein. 

About  a  dozen  specimens,  selected  from  a  heap  of  7,000  lbs., 
and  consisting  of  white  and  rusty  quartz,  with  a  little  galena  and 
iron  pyrites. 

Gold trace. 

Silver 1-56    oz.  to  the  ton. 

5.  South  Casing,  Big  Bonanza,  between  Williams  and  Lowhee  Ci*eeks. 

Fragments  of  rusty  quai*tz  and  slate. 

Gold 0-064  oz.  to  the  ton. 

Silver 0-023  "        «        « 

6.  Upper  or  North  Casing,  Big  Bonanza,  between  Williams  and  Lowhee 
Creeks. 

Eusty  quartz  and  slaty  matter,  from  which  iron  pyrites  has 
apparently  been  removed  by  weathei'ing. 

Gold trace. 

Silver « .  none. 
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7.  Big  Bonanza,  between  Williams  and  Lowhee  Creek. 

So-called  "  blue  quai-tz,"  consisting  of  white  quartz  mixed  with 
dark  bluish-grey  slaty  matter.  * 

Gold trace. 

Silver • none. 

8.  Sadoux  Ledge,  Mosquito  Creek. 

Rusty  quartz  and  mica  slate. 

Gold 0  •  175  oz.  to  the  ton. 

Silver 0-803  «       «         " 

9.  Sadoux  Ledge,  Mosquito  Creek. 

Milky  white  quartz,  coated  with  hydrated  peroxide  of  iron,  aod 
containing  numerous  cavities,  which  have  probably  at  one  time 
been  filled  with  cubical  crystals  of  iron  pyrites. 

Gk)ld 0*058  oz.  to  the  ton. 

Silver 0-233      "  " 

10.  Five-foot  cross-vein,  Stout's  Gulch. 

White  quartz  with  iron  pyrites,  occasionally  in  cubical  crystak 

Gold 0-335  oz.  to  the  ton. 

SUver 0131      "    "     " 

11.  Ledge  at  the  forks  of  the  Slaughter  House  Eoad,  Bai'kei-ville. 

White  quai*tz  with  iron  pyntes  and  a  little  slaty  matter. 

Gold 0-117  oz.  to  the  ton. 

Silver 1123        "        " 

12.  Eureka  Mine,  Fort  Hope. 

A  yellowish  decomposed  veinstone,  resembling  that  mentioned 
in  the  Eeport  for  1873-74,  page  7.  The  specimen  was  broken 
from  a  mass  obtained  by  Mr.  Richardson  for  the  Philadelphia 
Exhibition.    It  contained — 

Silver 221*666  oz.  to  the  ton. 

Possibly  other  lodes  in  the  Cariboo  region  will  be  found  to  contain 
larger  proportions  of  the  precious  metals  than  those  of  which  asnap 


*  SInoe  these  amays  were  nMde,  other  epecimens  from  the  Big  Bonann  lode  have  been  reodrsd. 
(February,  1878)  One  of  them,  oonaliting  of  white  quarts,  with  much  iron  pyrites  and  bl««k  oarbonacnoi 
matter,  contained— 

Gold  ..'.. .'. *..  0-654  OS.  to  the  ton  (value  $11.45) 

It  was  reported  to  contain  $00  to  tbu  ton.    Another,  consisting  of  quarts,  with  a  Utile  iron  pyrites  ml 
some  carbonaceouB  matter,  gave — 

Gold 0'07S9os.  to  the  ton 

Silver. 0-8364       *• 
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are  given  above.    But  it  is  not  necessary  to  suppose  that  the  lodes  are 
the  only  source  fi*om  whence  the  alluvial  gold  is  derived;    for,  as  in 
Ck)lorado,  it  may  in  some  cases  be  found  to  be  in  some  of  the  volcanic  2^^  volcanic 
rocks  bordering  the  gold  field. 

On  referring  to  a  recent  repoi't  of  Prof.  J.  J.  Stevenson,  of  New  York 
University,  on  the  Geology  of  a  portion  of  Colorado,  I  find,  under  the 
heading  "  Economic  Geology  of  the  Eruptive  Eocks,"  the  following, 
which  may  be  of  interest  in  this  connection.  Professor  Stevenson  says : 
"  The  older  and  more  compact  trachytes  forming  the  dikes  in  the  main 
divide  between  South  Pai'k  ani  Blue  Eiver,  have  been  found  by  Mr. 
Alfred  Dubois  to  be  auriferous  in  every  case  where  analyzed.  The 
proportion  is  too  small  to  admit  of  working,  as  it  is  usually  little 
more  than  a  trace.  The  same  is  true  of  the  quartzites,  both  Silurian 
and  Cai'boniferous  in  the  same  vicinity;  but  the  volcanic  rocks  are 
the  richer.  These  rocks  are  the  source  of  the  free  gold  in  several 
very  extensive  *  flats*  where  gulch-mining  has  been  caiTied  on.  On 
Tarryall  Creek,  in  South  Park,  this  is  most  markedly  the  case,  for  in 
the  Hamilton  Pass,  from  which  the  stream  flows,  the  only  rocks  present 
ai'C  the  quai-tzites  and  ti'aehytes,  the  latter  predominating.  In  former 
times  this  was  one  of  the  most  important  gulch  mines,  and  even  now, 
after  having  been  rudely  washed  out  by  the  old  methods  of  hand- 
washing, yields  to  the  hydraulic  miner  an  average  of  $4  a  day  for  each 
man  employed.  On  the  Blue  River  side  of  the  divide,  the  placers  are 
still  rich,  and  are  worked  very  extensively  by  strong  companies."* 

Lake  Superior,  Lake  Huron,  dhc, 

1.  Cameron's  Location,  Bachewaua  Bay,  Lake  Superior. 

Coarae  and  fine  granular  galena  associated  with  quai'tz  and 
iron  pyrites.    Assays  of  the  coarse-grained  portion  gave — 

Silver 16*069  02.  to  the  ton. 

The  specimen  was  obtained  from  Mi\  Charles  Robb. 

2.  Jackfish  Bay,  north  shore  of  Lake  Superior.     "  From  the  principal 
known  gold-bearing  vein  of  Victoria  Cape." 

The  specimen  was  collected  by  Professor  Bell,  and  consisted  of 
pale  imn  pyrites  with  white  translucent  quartz.    It  contained — 

Gk)ld '. 0  •  198  oz.  to  the  ton. 

Silver 6-400"      "        ** 

*  Report  on  the  Geology  of  a  portion  of  Colorado,  examined  in  1873,  p.  423. 
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3.  Near  Partridge  Lake. 

The  specimen  consisted  chiefly  of  white  qaai-tz  with  smail 
quantities  of  iron  and  copper  pyrites.  It  was  obtained  fioci 
a  lode  said  to  be  from  five  to  seven  feet  thick.  Assays  which  wer? 
made  of  it  several  years  ago  gave — 

Oold 1-336  OB.  to  the  ton. 

Silver none. 

4.  Little  Whale  Siver,  on  the  east  side  of  Hudsoii*s  Bay.     From  i 
vein  which  is  said  to  have  been  worke4  by  the  Hudson's  Bay  Company. 

Coarsely  crystalline  galena,  rather  pale  in  colour,  associated 
with  brownish-grey,  fine-grained  dolomite.      The  specimen  ws 
obtained  from  Professor  Bell,  and  assays  by  scorification  gave— 
Silver 5  •  104  os.  to  the  ton. 

5.  Victoria  Mine,  eight  miles  north  of  the  mouth  of  Grai'den  EiTer 
(near  Sault  Ste.  Marie). 

Coai'sely  crystalline  galena,  with  curved  faces,  associated  with 
zinc  blende,  copper  pyrites  and  quai*tz.  The  galena^  after  cai^ 
separation  from  the  other  minerals,  was  found  to  contain — 

Silver 168 -437  oz.  to  the  ton. 

'J  his  specimen  was  obtained  by  Mr.  Fi-ank  Adams,  who  accom- 
panied Professor  Bell  in  his  exploration  of  ISTb*.  The  yield  of 
silver  is  far  in  excess  of  anything  which  I  have  obtained  in  othtf 
specimens  from  the  same  locality,  as  will  be  seen  fix)m  the  follow- 
ing assays : — 

Victoria  Mine,  Gaixien  Eiver.     (Same  locality  as  No.  5.) 

A  surface  specimen,  taken  at  the  west  shaft,  and  consisting  of 
fine  granular  galena,  with  quartz,  feldspar  and  a  littlo  copi)er  and 
ii*on  jjyritos.    It  contained — 

Silver 2-187  oz.  to  the  ton. 

This  and  the  two  following  specimens  were  collected  by  Pro- 
fessor Bell. 

*7.  Victoria  Mine,  Garden  River    (same  locality  as  Nos.   5  and  6, 
adjoining  the  foot-wall  on  tlie  east  side  of  the  main  shaft. 

Fine  and  coarse  granular  galena,  associated  with  ii*on  pyrites 
and  quartz. 

Silver 12*396  os.  to  the  ton. 
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8.  Specimen  marked  '<  Ck)lin  Campbell's  mine,  E.N.E.  of  Sanlt  Ste. 
Marie,  and  twelve  miles  west  of  Echo  Lake ;''  probably  the  same  locality 
as  Nos.  5y  6  and  7. 

Fine  granular  galena  mixed  with  iron  pyrites. 

8ilyer 7-291  oi.  to  the  ton. 

Quebec  and  Nova  Scotia.  Ooki  uui  iUtw 

1.  Hatley  Township,  Quebec,  Lot  14,  Eange  6.  wdNovaSootta. 

Ferruginoos  quartz  and  chlorite,  containing — 

Ck)ld trace 

Silver 2*19  02.  to  the  ton. 

2.  Imperfectly  roasted  copper  ore  from  the  Suffield  Mine,  near  Sher- 
brooke. 

This  material  was  examined  several  years  ago,  but  the  results 
not  published.  The  figures,  however,  are  so  often  asked  for,  that 
they  are  given  here.  Although  the  ore  had  been  roasted,  it  con- 
tained numei*ous  lumps  of  undecomposed  zinc  blende.  Deter- 
minations of  copper  and  silver  gave— 

Copper 2*31  per  cent. 

Silver 10*28  os.  to  the  ton. 

Samples  of  somewhat  similar  material,  from  the  same  place, 
since  examined  by  Mr.  Hoffmann,  contained  only  about  half  this 
amount  of  silver,  or  5,104  oz.  to  the  ton.* 

3.  Portland  Township,  Quebec.  (?) 

Although  thus  marked,  it  is  not  likely  that  this  specimen  ever 
came  from  Portland  Township  at  all,  but  rather  from  Lake 
Superior.  It  was,  in  accoixiance  with  your  instructions,  examined 
for  Mr.  Holland,  of  Ottawa,  and  found  to  consist  of  silver  glance, 
native  silver,  fine  granular  galena,  colourless  quartz,  and  pinkish- 
white  dolomite.  The  proportion  of  silver  amounted  to  no  less 
than  4,388-406  oz.  to  the  ton  of  2,000  lbs. 

4.  Joggins  Goal  Mine,  Nova  Scotia. 

Ck>arsely  crystalline  galena,  very  pale  in  colour,  and  mixed 
with  white  calcite  and  black  coaly  matter.  The  specimen  was 
from  Mr.  A.  J.  Hill,  C.E.,  who  found  it  in  the  undei-clay  of  the 
Cumbei'land  seam  at  the  Joggins.    The  galena  is  stated  to  fill 

*  Report  of  ProgreM,  1875-76,  p.  481. 
II 
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finsaroB  coDformablc  to  the  line  of  a  '^  ti-ouble,'*  and  to  come  into 
contact  with  the  coal.  It  watt  asttayed  for  si  Ivor,  but  contaiDed 
only  the  niei*eBt  ti-acott. 

5.  Cape  Bi*eton. 

This  Bpecimen  was  examined  for  W.  Maodonald,  Esq.,  MJ^.,  of 
Cape  Breton,  but  was  not  labelled  when  received,  bO  that  the 
exact  locality  is  not  known.  It  consisted  of  a  mixture  of  galeu 
and  calcite,  with  small  quantities  of  copper  and  iron  pyrites,  ba 
contained  no  silver.  Two  other  specimens  wei*e  also  ezamiiMd 
for  Mr.  Macdonald  in  1875,  the  localities  of  which  are  not  knowL 
The  first  consisted  of  galena,  with  calcite  and  copper  and  iroo 
pyintes.  It  contained  62*25  per  cent,  of  lead,  but  only  the  meieet 
ti*ace  of  silver.  The  second  specimen  was  somewhat  similar  is 
appearance,  but  contained  more  gangue  and  no  copper  pyrites 
On  as8ay  it  yielded  49*25  per  cent,  of  lead  and  a  mei-e  trace  of 
silver 

Iron  Pyrites. 

iton mritM  St  Jerome^  Quebec, — Under  this  heading  may  be    noticed   a  deposit 

fhmik Jerome,   ^^y^^^^  ^^  jjoen  1-eported  to  be  ''rich  in  silver  and  copper,"  and  which 

occurs  on  the  farm  of  Charles  Lafontaisie,  on  lot  163  of  the  cadastral  pin 
of  the  parish  of  St.  Jei*ome.  It  appears  to  be  a  vein  at  or  near  the 
junction  of  a  band  of  glassy  quartzite  with  a  thin  band  of  mica-schist, 
and  consists  chiefly  of  hornblende  or  pyroxene  and  feldspar,  with  strings, 
bunches  and  occasional  crystals  of  iron  pyrites — the  whole  having  an 
exceedingly  lean  appearance.  A  large  specimen  was  ground  up  and  the 
heavier  metals  separated  as  far  as  possible  by  washing,  and  then  assayed 
for  gold  and  silver,  with  the  following  results : — 

Gold trace. 

Silver 0-0875  oz.  to  the  ton. 

A  carefully  picked  sample  of  the  pyrites  was  also  examined  for  copper, 
cobalt  and  nickel,  and  found  to  contain — 

Copper 0-06  per  cent. 

Cobalt 0-22         « 

Nickel 010         " 

The  pyrites,  it  may  bo  mentioned,  constitutes  only  a  small  pi-oportion 
of  the  supposed  vein,  which  cannot  be  regarded  as  of  economic  import- 
ance. The  specimens  examined  were  taken  at  about  nine  feet  from  the 
sui'facc. 
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Serpentine,  fiENSssLiEBiTE,  Limebtone  and  Dolomite. 

Serpentine. 

Pigeon  Lake. — ^The  occurrenco  of  serpen tioe  at  Pigeon  Lake,  on 
Montreal  Eiver  (Ottawa  Valley),  is  described  by  Pi-ofessor  Bell,  in  his 
report  for  1875-76.  He  says  : — '*  Pigeon  Lake  is  upwai-ds  of  five  miles 
long.  On  its  north-east  shore,  at  one  mile  up,  a  fine-grained,  greyish- 
red  syenite  occars.  Aboat  a  mile  further  up  the  same  side  of  the  lake, 
there  is  a  bluff  of  light  greenish-grey,  finely-crystalline  diorito,  with 
disseminated  grains  of  iron  pyrites.  A  small  island,  in  the  middle  of 
the  lake,  opposite  this  point,  is  composed  of  very  dai*k  green  serpentine, 
with  strings  of  calcspar  and  chrysotile.  Fresh  fi*actures  have  a  some- 
what mottled  appeamnce,  and  occasionally  present  surfaces  of  a  striated 
or  finely  columnar  shining  aspect.  The  natural  surface  has  a  rough  or 
•  lumpy  *  character,  and  weathers  to  a  rusty  colour.  *  *  *  In  the  next 
half-mile  are  two  more  islets  in  the  middle  of  the  lake.  The  rocks  of 
these,  and  of  the  south-west  shore  opposite,  consist  of  similar  and 
lighter  green  serpentine,  largely  mixed  with  calcspar,  constituting,  in 
fact,  a  sort  of  limestone  in  the  third  islet.  In  some  parts  the  serpentine 
is  divided  into  separate  pieces  by  thickly  reticulating  strings  and  veins 
of  crystalline  and  granular  light-grey  calcspar,  leaving  the  latter 
scattered  as  angular  fragments  through  the  mass." 

The  chai*acters  given  by  Professor  Bell,  it  may  be  observed,  might  be 
applied  almost  word  for  woi*d  to  some  of  the  sei*pen tines  of  the  Eastern 
Townshi|)s,  which  ai'e  known  to  contain  varying  admixtures  of  car- 
bonates, passing  here  and  there  into  limestDnes  or  dolomites,  and  in 
some  instances  to  have  a  brecciated  structure  like  the  last  variety 
described  in  the  above  extract.  The  Pigeon  Lake  serpentine  also 
resembles  those  of  the  Townships  in  containing  chromium  and  nickel. 
A  specimen  of  the  rock  fi'om  the  island  first  mentioned  gave,  on 
analysis,  the  following  results  : — 

Silica 34-591  Analjriyof 

Alumina 2*391  wrpentfai*  ftrom 


Chromic  oxide 0*382 

Ferrous  oxide 8*660 

Manganous  oxide  (with  a  little  nickel  and  cobalt)..  0*244 

Lime 3-625 

Magnesia 32*253 

Grains  of  chromic  iron 0-280 

Water  and  carbonic  acid,  by  loss 17*574 

100000 


PigiWDUlM. 
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The  colour  was  blackish-green,  mottled  with  olive  green,  the  ftt^ 
fracture  splintery  and  mostly  dull,  but  here  and  there  presenting  ehi^ 
ing  surfaces.  In  places  the  rock  is  traversed  by  minute  veins^  consistiiig 
of  carbonates  of  lime,  magnesia  and  ii*on.  In  the  above*  analysis  tk 
carbonates  were  not  separated,  but  another  fragment  of  the  rock  yielded 
to  acetic  acid  in  the  cold  21-378  per  cent.,  the  pix)poi'tion6  of  whid 
calculated  for  a  hundred  parts,  were  as  follows  : — 

Carbonate  of  lime 37*90 

Carbonate  of  magnesia 51  -95 

rbonate  of  iro^ 10  •  15 


100  00 


The  carbonate  of  magnesia  is  considerably  in  excess  of  what  would  be 
required  to  form  dolomite  with  the  carbonate  of  lime,  so  that  there  mast 
be  some  magnesite  present,  and  the  rock  is  either  a  dohmitie  or  i 
magnedtic  apMoUte. 

BSNSSlLJSRXTi. 

ReiMMisrite  Portoge  du  Fort. — A  bed  of  rensseterite  or  pyrallolite  has  recently 

dui^wiL^  been  found  by  Mr.  Vennor  in  the  Lauren  tian  rocks  of  Portage  do  Fort 
A  specimen  obtained  from  him  for  analysis  was  whitish  to  pale  greenisii- 
grey  in  colour,  compact  or  crypto-crystalline,  slightly  waxy  and  trans- 
lucent on  the  edges.  It  was  mostly  free  fh)m  admixed  minerals ;  bat  in 
places  contained  crystals  of  a  white  mineral,  which  is  probably  tremolite. 
One  of  the  surfaces  of  the'  specimen  was  worn  by  the  action  of  water 
into  curious  grooves  and  pits,  and  had  assumed  in  places  a  bi'ownish-red 
colour  from  the  peroxidation  of  the  iron.  A  portion  of  the  mass, 
apparently  free  from  tremolite,  was  selected  for  analysis.  Its  hardsess 
was  2'5,  specific  gravity  2*743,  and  composition  as  follows  : — 

Sib'ca 61-33 

Ferroas  oxide 0*67 

Magnesia 31  *  78 

Lime trace. 

Water  (ign) 5-86 


99-63 


If  we  regard  it  as  a  product  of  the  alteration  of  hornblende  or 
pyroxene,  its  similarity  in  composition  to  that  from  other  localities  is 
most  striking,  as  will  be  seen  by  a  comparison  with  the  following 
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analyses  by  Dr.  Hnnt  of  specimens  from  Grenville  (T.)  and  Charleston 

Iiake  (II.) :— * 

I.  n. 

SUica 61-60  61-90 

Ferroua  oxide ,....     1-63  1-45 

Magnesia 31*06  30-42 

Water 6-60  6*54 


99-79     100-31 

Limestones  and  Dolomites. 

The  following  analyses  were  in  part  made,  in  order  to  ascertain 
whether  cei*tain  rocks,  most  of  which  are  employed  for  structural 
pai*poses,  were  true  limestones  or  dolomites.  Specimens  of  most  of 
them  were  exhibited  at  Philadelphia  among  the  building  stones. 

1.  Peace  Miver. — A  limestone  described  in  your  report  for  1815-76,  UnMUmm 

from  Peace 

page  75,  as  an  impure  carbonaceous  limestone,  and  containing  fossils,  Ri^er. 
referred  by  Mr.  Whiteaves  to  Mcmotis  subcircularis  Grabb.    The  specimen 
examined  was  rather  earthy,  blackish-grey  in   colour,   and  contained 
Dumerous  fi*agments  of  Manotis.    Its  specific  gravity  was  found  to  be 
2-67,  and  an  analysis  gave  :— 

Oarbonate  of  lime 48-47 

Carbonate  of  magnesia^ 5-85 

Carbonate  of  iron 0-85 

Insoluble  matter 42*26 

Carbonaceous  matter,  water  and  loss 2*67 


100-00 


• 

Another  specimen  from  Peace  River  was  lighter  in  colour  than  the 
last,  being  less  carbonaceous,  but  also  very  impure,  more  than  half  its 
weight  consisting  of  insoluble  matter.  The  results  of  its  analysis  are 
as  follows : — •' 

Carbonate  of  lime 38*98 

Carbonate  of  magnesia 7*69 

Carbonate  of  iron 1-14 

Insoluble  matter 51*13 

Carbonaceous  matter,  water  and  loss 1*16 


100*00 


*  Geology  of  GmmU,  1888,  p.  471- 


LiBMitoiie  from 
Pembroke. 


LiniMtoDe  and 
doknnlte  trom 
MoNab. 


Dolomite  fkom 
Qrimaby. 
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Whether  this  is  from  the  same  bed  as  the  last  I  am  not  aware.  It 
does  not,  however,  differ  from  it  essentially  in  composition. 

2.  Pembroke^  0.,  Lot  12,  Range  1.— The  Chassy  formation  at  this 
locality  affords  good  limestone  for  building  pui*poses,  in  beds  from  thw 
to  eighteen  inches  thick.     An  analysis  of  a  specimen  gave : — 

Carbonate  of  lime ; 83-96 

Carbonate  of  Magnesia 9'29 

Carbonate  of  iron 0*69 

Insoluble , 6-06 


100-00 

The  stone  is  light  brownish-grey  in  colour,  compact,  and  breaks  with 
a  conchoidal  fracture. 

3.  JdcNaby  Ontario. — The  Calciferous  formation  in  many  localities 
affords  material  which  answei's  for  building  purposes,  and  appears  to  be 
very  durable,  though  often  difficult  to  dress.  In  some  cases  the  rock  m 
limestone,  but  it  seems  to  pass  by  insensible  gradations  into  dolomite, 
the  prevailing  rock  of  the  formation.  A  specimen  of  the  limestone 
from  ne^  Amprior,  on  the  11th  lot  of  the  third  range  of  McNab,  w« 
found  to  contain. 

Carbonate  of  lime 81-78 

Carbonate  of  magnesia 13*68 

It  is  compact  and  dark  brownish-grey  when  fi*actured,  although  when 
tool-dressed  it  has  rather  a  bluish-grey  tint.  When  polished  it  shows 
sections  of  fossils  and  presents  a  mottled  surface  of  dark-grey,  with 
patches  of  light-gi^ey  and  yellowish-brown. 

Another  specimen  from  the  same  set  of  beds,  but  considerably  lower 
down  in  the  formation,  was  light  brownish-grey  in  rolour,  and  dotted 
with  occasional  crystals  of  white  calcite.  When  polished  it  presented  a 
mottled  appeaitince  like  the  limestone  just  describe  «,tho  colours, how- 
ever, being  much  paler.  As  shown  by  the  followiu  ,  determinations  it 
is  a  dolomite  : — 

Carbonate  of  lime 53-00 

Carbonate  of  magnesia 43*88 

The  specimen  came  from  an  old  quariy  on  the  9th  lot  of  the  14th 
range  of  McNab. 

4.  Grimsby y  Ontario, — In  the  Niagara  foimation  at  Grimsby  there  are 
beds  of  dolomite,  one  to  thi*ee  feet  thick,  fi*om  which  stone  has  been 
obtained  for  building  purposes.    The  rock  is  crystalling,  brovmish-^y 
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in  colour,  and  holds  a  few  fossils.    Some  of  it  when  dressed  with  a  plane 
surface  has  a  pitted  appearance.    Analysis  of  a  specimen  gave  : — 

Carbonate  of  lime 68-92 

Carbonate  of  magnesia 29*48 

Carbonate  of  iron 110 

Insoluble  matter 0*60 


100*00 


5.  Dundas,   Ontario. — At  this   locality  the    Niagara   formation  also  Doiomit©  from 
affoitls  a  dolomite,  a  specimen  of  which  proved,  on  analysis,  to  contain 
much  moi*e  carbonate  of  magnesia  than  was  found  in  the  specimen  from 
the  same  formation  at  Grimsby.    The  analysis  gave — 

Carbonate  of  lime 51*85 

Carbonate  of  magnesia 41-65 

Carbonate  of  iron 0*62 

Insoluble  matter 5*88 


10000 


The  specimen  was  brownish-grey^  compact  and  rather  earthy- 

6.  Little  Metis,  Quebec, — Interati'atified  in  that  ereat  series  of  shales   Pp>9™!i*  ?**" 

'  ^  ^  UtUe  Metis. 

and  sandstones  which  stretches  along  the  south  shore  of  the  Gulf  of  St. 
Lawrence,  there  are  numerous  thin  beds  of  limestone  and  dolomite,  the 
latter  rock,  however,  appearing  to  be  the  more  common.  They  are 
well  seen  along  the  coast  at  Little  Bietis,  and  a  specimen  Uikon  from 
directly  behind  the  house  of  Mr.  Turitf  was  found  to  contain — 

Carbonate  of  lime 35*46 

Carbonate  of  magnesia 26*40 

Carbonate  of  iron 4*67 

Insoluble  matter 35*46 


98*72 


It  is  very  fine-grained  and  breaks  with  a  conchoidal  fracture.  Much 
of  it  is  traveled  by  minute  veins  of  white  calcite.  Colour  of  the 
dolomite,  light  lovriiish-grey.  In  the  same  series  of  shales  there  are 
oilen  thin  bands  oi  q  lartzite,  which  look  very  like  the  more  compact 
dolomites,  bein^  of  \  ory  much  the  same  colour.  They  have,  however, 
a  more  glistening  appearance,  and  are,  of  coui*se,  much  harder. 

A  little  below  the  church,  at  the  village  of  Sandy  Bay,  the  black 
ahales  often  ooptain  bands,  generally  from  half-an-inch  to  an  inch  thick. 
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of  a  coriouB  oolnmnar  limestone,  with  iheoolamtis  at  right  angles  to 
bedding.    It  has  not  been  analysed,  but  jndging  from  its  action  v 
acids,  does  not  appear  to  be  dolomitic.    A  similar  limestone  is  foand 
many  points  farther  down  the  gulf. 
UnkHknefrom       7.  Fort  PeUy, — ^A  specimen  from  the  calcareous    baud,  which 
reached  at  a  depth  of  259  feet  in  the  boring  on  Swan  River,  near } 
Pelly,  has  been  examined  by  Mr.  F.  Adams  in  the  laboratory  of  M<- 
College,  and  foand  to  contain  no  loss  than  90*53  per  cent,  of  earboi 
of  lime. 


VortPoUy. 
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CHEISTIAN    HOFFMANN, 
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ALFRED   R    C.    SELWYN,    Esq.,    F.R.S.,    F.G.  S., 

DIBIOTOB  or  Ta  OlOLOCUOAL  BUBVIT  Of  CAHADA. 


ON  CANADIAN  GRAPHITE. 

Sir, — I  have  the  honour  of  herewith  submitting  to  yon  the  results  of  object  of  the 
an  investigation  into  Canadian  graphite,  undertaken  with  the  object  of  ^ 

determining,  as  far  as  possible,  experimentally  the  relative  value  of 
Canadian  graphite,  as  compared  with  that  from  Ceylon,  for  the  manufac- 
ture of  black-lead  crucibles. 

The  first  four  analyses  here  given  appeared  in  my  last  report;  as, 
however,  they  are  intimately  connected  with  scone  contained  in  the 
present  one,  it  has  been  thought  desirable  to  incorporate  them  in  this 
latter. 

Bruf  Outline  of  some  of  the  Methods  Employed  in  the 
Prosecution  of  this  Investigation. 

1.  Determnation  of  the  Specific  Gravity, — Sufficient  water  having  been  Methods 
introduced  into  the  specific  gravity  bottle  to  thoroughly  immerse  the  JJ^£e^*^ 
specimen  of  graphite  therein  contained,{the  whole  was  placed  under  the  *°^****«^<*«*- 
receiver  of  an  air-pump,  and  exhaustion  gradually  proceeded  with.    The 
pumping  was  repeated  at  intervals,  and  until  bubbles  ceased  to  escape  on 
(briber  exhaustion.    The  bottle  was  then  removed,  and  the  necessary 
adjostmenta  having  been  made^  weighed ;  after  which,  a  portion  of  th^ 


490  OlOLOOICAL  8DRVKT  OP   OANADA. 

hocta^  water  having  been  withdrawn,  it  was  again  placed  under  the  receira^ 

j|B^  the  air-pump,  etc.  etc. 

2.  Determination  of  the  Volatile  Matter, — ^This  was  effected  atafid] 
red-heat,  with  careful  exclusion  of  atmospheric  air. 

3.  Determination  of  the  Ash, — The  incinei*ation  of  the  graphite  n 
effected  in  a  platinum  boat,  inserted  in  a  platinum  tube ;  the  latter  bdif 
heated  in  a  gas  combustion  fui*nace ;  a  gentle  current  of  pure,  dry  ox^ 
gas  being  passed  through  the  tube  during  the  opei-ation. 

4.  Preparation  of  the  Ash  for  analysis. — This  was  conducted  in  thesaae 
manner  as  in  the  preceding  determination,  with  the  exception  thtti 
much  larger  boat  was  employed,  and  the  platinum  tube  was  replaced  br 
one  of  porcelain. 

5.  Determination  of  the  Relative  OombustihiUty  of  the  Graphites 
The  methods  employed  for  determining  this  depended  upon  the  difference 
in  loss  sustained  by  the  specimen  under  trial  as  compai'ed  with  thatch 
the  specimen  of  Ceylon  graphite  employed  as  the  standaixi,  when  ignited 
under  precisely  identical  conditions. 

In  the  selection  of  the  various  graphites  it  was  sought  to  bring  them 
into  the  nearest  possible  accordance  as  regaixied  the  percentage  of  ash. 
for  which  reason  the  pui*e8t  obtainable  specimens  were  in  all  casec; 
chosen.  The  percentage  of  ash  in  the  graphites  employed  in  thaie 
experiments  was  determined  after  ignition,  and  the  necessary  correc- 
tions were  made  for  the  same  in  calculating  the  results.  The  samples 
were  all  ignited  previous  to  use,  in  order  to  expel  volatile  matter, 
thereby  insuring  that  loss  from  this  source  should  not  be  attributed  to 
loss  by  carbon.  The  graphite  was,  in  all  instances,  reduced  to  the 
same  state  of  mechanical  division.  Equal  weights  of  the  standard,  and 
the  sample  under  trial,  were,  in  all  cases,  taken,  and  due  care  was 
observed  that  the  two  presented  equal  surfaces,  whether  employed  in  the 
form  of  a  powder  or  compressed  to  that  of  a  cylinder.  Although  the 
temperature,  as  also  the  strength  of  the  current  of  oxygen,  was  very 
uniformly  maintained  throughout  the  course  of  the  experiments,  still,  no 
dependence  was  placed  upon  this,  for  which  reason  the  sample  under 
trial  was  invariably  accompanied  by  a  specimen  of  the  graphite 
employed  as  the  standard. 

A.  The  Apparatus,— T\m  consisted  of  a  platinum  boat,  divided  longi- 
tudinally into  two  equal  compartments  by  a  strip  of  platinum  foil 
soldered  up  the  centre.  The  contour  of  the  boat  coincided  exactly  with 
that  of  the  interior  of  the  porcelain  tube  in  which  it  was  placed,  so  that 
a  uniform  and  tolerably  close  contact  of  the  sides  and  bottom  of  the 
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boat  with  the  tube  was  ensured.     The  j)orcolain  tube  was  heatecl  in  a  Methods 
gas  combustion  furnace.  f™&e^ 

B.  Preparation  of  the  Graphite. — All  the  samples  of  graphite  were 
reduced  to  the  same  degree  of  fineness.  In  order  to  ensure  the  greatest 
pi-acticable  uniformity  in  this  respect,  they  were  sized  by  being  placed 
fii*st  upon  a  sieve  of  sixty  holes  to  the  linear  inch,  that  which  passed 
through  being  afterwards  placed  upon  a  sieve  of  sixty-six  holes  to  the 
linear  inch,  the  portion  remaining  on  the  latter  constituting  the  matenal 
employed  in  the  following  experiments. 

C.  Manner  of  Conducting  the  Experiments. — ^Method  I.  The  graphite 
was  in  the  form  of  powder;  all  the  samples  wei-e  strongly  ignited 
previous  to  their  employment.  Having  taken  the  weight  of  the  plati- 
num boat,  a  portion  of  the  graphite  employed  as  the  standaixi  was 
inti*oduoed  into  the  left  compartment  and  the  boat  weighed,  after  which 
an  equal  quantity  of  the  graphite  under  trial  was  weighed  off  into  the 
right  compartment.  The  samples  having  been  carefully  adjusted  so  as 
to  present,  as  near  as  possible,  equal  surfaces,  the  boat  was  introduced 
into  the  strongly-headed  poi'celain  tube,  through  which  a  gentle  cuiTcnt 
of  pure,  dry  oxygen  gas  was  now  passed.  At  the  expiration  of 
such  time  as  sufficed  for  the  burning  off  of  about  half  of  either,  of  the 
specimens,  the  boat  was  withdrawn  and  weighed.  This  weight,  sub- 
8ti*acted  from  the  weight  of  the  boat  prior  to  insertion,  gave  the  total 
loss.  The  residual  graphite  in  the  right  compartment  having  been 
carefully  removed,  the  weight  of  the  boat  was  again  noted;  this  weight 
subtracted  from  the  weight  of  the  boat,  after  inserting  the  gi*aphite  in 
the  left  compartment,  gave  the  loss  upon  the  sample  therein  contained, 
which  loss,  subtracted  from  the  total  loss,  gave,  by  difference,  the  loss 
sustained  by  the  sample  contained  in  the  right  compartment.  In 
making  the  conti-ol  experiment,  the  position  of  the  samples  was  revei-sed ; 
that  is  to  say,  the  graphite  employed  as  the  standard  was,  on  this 
occasion,  introduced  into  the  nght  compartment,  whilst  the  graphite 
under  trial  now  occupied  the  left.  By  this  arrangement,  also,  the  loss 
by  difference  fell  alternately  upon  the  specimen  employed  as  standard, 
and  the  one  under  trial. 

Method  II.  The  graphite  was  in  the  form  of  cylinders.  The  various 
samples  having  been  strongly  ignited,  were  compressed  in  a  steel  mould 
into  a  compact  cylindrical  form.  In  preparing  the  cylinders  it  was 
sought  to  employ,  as  near  as  possible,  the  same  pressure  in  all  cases. 
As,  however,  there  was  a  possibility  of  a  slight  vai'iation  occurring  in 
this  respect,  the  further  precaution  was  taken  of  weighing  out  equal 
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quantities  of  the  various  graphites,  and  oompressin^  them  into  cjlinda 
of  equal  length.  The  cylindera,  which  weighed,  as  near  as  possilk 
two  grammes  each,  were  twenty-six  millimetres  in  length  and  sem 
millimetres  in  diameter.  They  had  a  beautifully  smooth  glassy  snrftee, 
and  were  perfectly  firm.  The  experiment  was  conducted  in  a  predsdj 
similar  manner  to  that  described  under  method  1.  A  cylinder  of  tk 
standard  graphite  invariably  accompanied  a  cylinder  of  the  specinn 
under  trial,  being  laid  abreast  of  each  other— one  in  either  compartmeiit 


Canadian  Graphiti — ^Disseminated  Graphite. 

1.  Disseminated  Graphite. 

From  the  twenty-eighth  lot  of  the  sixth  range*^  of  Backingham.  'Btt 
property  of  the  Montreal  Plumbago  Mining  Company.  An  exceedin^j 
important  deposit.  The  specimen  examined  was  regarded  as  a  ftir 
average  of  one  of  the  largent  and  most  extensively  worked  beds  ci 
disseminated  graphite  in  this  whole  section.  The  bed  averages  eight 
feet,  and  runs  across  the  whole  of  this  lot  and  into  lot  twenty-seven  in 
the  seventh  range,  (the  property  of  the  Buckingham  Mining  CJompany),— 
authority,  Mr.  H.  G.  Vennor. 
Mdjtis  of  The  graphite,  which  occurs  in  scales,  is  so  closely  and  evenly  distributed 

aphite^'from    through  the  rook  as  almost  entirely  to  mask  its  nature.     The  mineral 

iddngjuun. 

contains  some  calcite ;  the  presence  of  a  small  quantity  of  pyrrhotite  or 
magnetic  pyrites,  was  also  established.  The  powdered  rock  is  attacked 
by  hydrochloric  acid ;  this  acid,  with  the  aid  of  heat,  dissolved  ont 
1 7*539  per  cent. ;  the  solution  was  found  to  contain  : 


Silica very  small  qaantity . 

Alumina very  large         " 

Iron rather  large      *' 

Manganese small  ** 


Lime large  quantity. 

ICagnesia small        " 

Cobalt trace. 

Alkalies not  sought  for. 


The  rock  contains : 


Graphite 27618 

Rock  matter,  soluble  in  hydrochloric  acid 17  *  539 

Rock  matter,  insoluble  in  hydrochloric  acid 64  •  899 

Hygroscopic  water 0*044 


I 00  000 
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2.  Disseminated  Ghrwphite. 

Prom  the  twenty-second  lot  of  the  sixth  range  of  Backingham.    The  ^^^JjJ^^L^ 
property  of  the  Buckingham  Mining  Company.    Several  important  beds  gJ^^lJrtam?" 
of  disseminated  graphite  occur  towards  the  front  of  this  lot    They  have 
as  yet  only  been  uncovered.    The  specimen  examined  was  considered  a 
fair  average  of  one  of  the  most  important  beds. — Authority,  Mr.  H.  G. 
Vennor. 

The  graphite,  which  occurs  in  scales,  is  evenly  distributed  thix)ugh  the 
rock ;  the  latter  was  very  much  decomposed,  and  coloured  brownish- 
yellow  to  reddish-brown  from  the  presence  of  ferric  hydrate.  The  rock 
contained  no  calcite;  a  small  quantity  of  pyrrhotite  was,  however, 
shown  to  be  present.  Hydrochloric  acid,  with  the  aid  of  heat,  dissolved 
out  from  the  powdered  rock  19*467  per  cent. ;  the  solution  was  found  to 
contain : 


Silica very  small  quantity. 

Alumina large  " 

Iron «  " 

Manganese small  *^ 

The  rock  contains : 


Lime large  quantity. 

Magnesia <^  ** 

Cobalt trace. 

Alkalies, not  sought  for. 


Graphite 22-385 

Rock  matter,  soluble  in  hydrochloric  acid 19  *  467 

Rock  matter,  insoluble  in  hydrochloric  acid 66  *  408 

Hygroscopic  water 1  •  740 


100-000 


3.  Disseminated  Graphite, 

Prom  the  twentieth  lot  of  the  eighth  range  of  Buckingham.  The 
property  of  the  Dominion  of  Canada  Plumbago  Company.  From  a 
large  bed  of  disseminated  graphite,  probably  of  considerable  extent. 
The  specimen  examined  was  considered  a  fair  average. — Authority,  Mr. 
H.  G.  Vennor. 

The  graphite  is  pretty  evenly  disseminated  in  scales  thix)ughout  the 
rock.  The  latter  contains  some  calcite,  as  also  small  quantities  of 
pyrrhotite.  The  powdered  mineral  is  freely  attacked  by  hydrochloric 
acid,  which,  with  the  aid  of  heat,  jdissolved  out  21*285  per  cent.;  the 
solution  was  found  to  contain : 
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Silica very  smaU  quantity 

Alnmina very  large  <* 

Iron large  ** 

Manganese small  " 

The  rock  contains : 


Lime large  quantity. 

Magnesia moderate  quantity. 

Cobalt trace. 

Alkalies not  aooght  for. 


Graphite 23-798 

Bock  matter,  soluble  in  hydrochloric  acid 31  •  285 

Rock  matter,  insoluble  in  hydrochloric  acid 53-741 

Hygroscopic  water 1  ■  1 76 


100-000 


4.  Disseminated  Graphite, 

From  the  twenty-thii*d  lot  of  the  sixth  range  of  Buckingham.  The 
property  of  the  Buckingham  Mining  Company. 

This  deposit  has  been  traced  through  into  the  seventh  range.  It  would 
appear  to  be  a  bed  whose  position  is  conformable  to  the  stratification  of 
the  beds  of  disseminated  graphite,  and  connecting  with  the  true  fissure 
veins  which  ci-oss  these  beds.  The  rock  consists  of  quartz  and  a  feldspar, 
and  is  traversed  by  more  or  less  disconnected  lenticular  layers  of  a 
twisted,  fibrous  graphite.  These  layera,  which  vaiy  greatly  in  thickness, 
may,  perhaps,  justly  be  regai-ded  as  interstratified  veins.  As  yet  the 
ground  has  only  been  uncovered,  but  it  is  considered  probable  that  the 
rocks  for  a  transverse  measm?emont  of  some  fifteen  to  twenty  feet  would 
yield  largely.  The  specimen  examined  was  considered  a  pretty  fair 
average. — Authority,  Mr.  H.  G.  Venn  or. 

The  rock  contained  no  calcite ;  the  presence  of  a  small  quantity  of 
pyrrhotite  was,  however,  established  The  powdei'ed  mineral  was  very 
little  acted  npon  by  hydrochloric  acid ;  this  acid,  by  the  aid  of  heat, 
dissolved  out  only  2*475  per  cent. ;  the  solution  was  found  to  contain : 


Silica trace. 

Alumina small  quantity. 

Iron "  *• 

Manganese very  small  quantity. 

The  rock  contains : 


Lime small  quantity. 

Magnesia "  ^ 

Cobalt trace. 

Alkalies not  sought  for. 


Graphite 30-516 

Rock  matter,  soluble  in  hydrochloric  acid 2  •  475 

Rock  matter,  insoluble  in  hydrochloric  acid 66 -874 

Hygroscopic  water 0-136 


I 


100-000 
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The  following  is  a  brief  oatline  of  the  method  hitherto  employed  in  Mode  of 
the  separation  of  the  graphite  from  the  material  in  which  it  is  dissem-  g]H»ute 
inated.     It  is  the  one  which  was  adopted  at  the  Lochaber  Plumbago  "  Diaseminated 

/^  graphite.** 

Company  s  works,  and  more  recently,  at  the  Canada  Plumbago  Com- 
pany's works.  The  little  information  that  could  be  obtained  on  this 
subject  diffei-s  but  in  few  particulai*s  from  the  description  of  the  process 
given  by  Sir  W.  E.  Logan.*  It  will  be  seen  that  the  dressing  is  based 
entirely  upon  mechanical  principles. 

The  works  include  a  stamping  mill,  round  buddies,  slime  pits,  etc.,  etc. 
The  crude  ore  is  stamped  fine  in  water  and  then  put  through  the  buddies, 
by  which  the  graphite  and  the  rock  matter  associated  with  it  are 
separated  from  one  another  according  to  their  specific  gravities.  The 
former,  being  the  lighest,  gradually  reaches  the  outer  ring ;  while  the 
latter,  being  heavier,  remains  in  the  centre.  The  gi'aphite  is,  subse- 
quently, charged  into  a  reverberatoiy  furnace  and  ultimately  passed 
through  the  bolter ;  the  gauze  of  which  is  of  vaiious  degrees  of  fineness, 
accoixling  to  the  size  requii-ed  in  each  special  grade. 

Canadian  Graphite— Dressed  Graphite. 

The  following  seven  examples  of  "  dressed  graphite "  were  received 
from  the  works  of  the  IX)minion  of  Canada  Plumbago  Company  for 
the  special  purpose  of  examination.  The  material  from  which  they  were 
prepared  was  taken  from  a  bed  of  '*  disseminated  graphite,"  occuiTing  on 
the  twentieth  lot  of  the  eighth  range  of  Buckingham.  The  results  of 
the  analysis  of  what  was  regaixied  as  a  fair  average  sample  of  this  bed 
will  be  found  given  under  analysis  3.  The  ",  A  0  '*  grade  was  in  the  form 
of  an  impalpable  powder,  and  from  this  they  uniformly  increased  in  size 
of  flake  up  to  "  A  6  '*  gi'ade,  which  was  the  coarsest. 

5.  Dressed  Graphite. 

Grade    known   as   "A   0. " — Designed   employment:    electrotyping.  Analyses  of 
pencils.     After  di'ying  at  100°  C.  this  specimen  was  found  to  contain  :       ^^Site? 
Ash  percent 17-682. 

Coloui*  of  the  ash  light-brown iah-red ;  a  portion  placed  upon  moist 
turmeric  paper  manifested  an  alkaline  reaction. 

Hydrochloric  acid  dissolved  out  of  this  graphite  a  considerable 
quantity  of  iron,  alumina,  lime  and  magnesia,  especially  of  the  fii*st 
named ;  no  other  constituents  were  sought  for.  This  graphite  contains 
some  calcite. 


*  Reports  off  the  GeologicaL  Surrey,  1868-68. 
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6.  Dressed  Ghraphite. 

fwm  of  Gi*ade  known  m  "  A  1." — Designed  employment :   labricating,  pcodk 

ute.**  pinnos. 

After  drying  at  100°  C.  this  specimen  was  found  to  contain : 
Ash  per  cent 5  •  143. 

Colour  of  the  ash  reddish-browu ;  a  portion  placed  on  moist  tunnen 
paper  manifested  an  alkaline  reaction.    The  ash  contained  a  little  mki 

Hydrochloric  acid  dissolved  out  of  this  graphite  a  considerable  qiufr 
tity  of  ii*on,  alumiua,  lime  and  magnesia,  especially  of  the  first  Euuned; 
no  other  constituents  were  sought  for.  This  graphite  contains  sowt 
calcite. 

*J.  Dressed  Graphite, 

Grade  known  *  "  A  2." — Designed  employment :  lubi-icating,  pencik 
paints,  powder,  shot. 

After  drying  at  100°  C.  this  specimen  was  found  to  contain  : 
Ash  per  cent 10  *  737 

Colour  of  the  ash  reddish-brown ;  a  portion  placed  on  moist  turmeric 
paper  manifested  an  alkaline  reaction.     The  ash  contained  a  little  mici 

Hydrochloric  acid  dissolved  out  of  this  graphite  a  considerable  quantity 
of  iron,  alumina,  lime  and  magnesia,  especially  of  the  fii^st  named;  no 
other  constituents  were  sought  for.     This  graphite  contained  some  calcite. 

8,  Dressed  Graphite, 

Grade  known  as  "  A  3.'* — Designed  employment :  cioicibles,  lubricating. 
After  drying  at  100°  C.  this  specimen  was  found  to  contain  : 
Ash  per  cent 7  •  645 

Colour  of  the  ash  reddish-bi'own ;  a  portion  placed  on  moist  turmeric 
paper  manifested  an  alkaline  reaction.     The  ash  contained  mica. 

Hydrochloric  acid  dissolved  out  of  this  graphite  a  considerable  quantitj 
of  iron,  alumina,  lime  and  magnesia,  especially  of  the  first  named;  no 
other  constituents  were  sought  for.    This  graphite  contained  some  caldte. 

9.  Dressed  Graphite, 

Grade  known  as  *' A4." — Designed  employment :  crucibles,  lubricating. 
After  drying  at  100°  C.  this  specimen  was  found  to  contain  : 

Ash  per  cent 5 '696 
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Colour  of  the  aah  reddish-brown  ;  a  portion  placed  on  moist  tui'meric 
paper  manifested  an  alkaline  reaction.    The  ash  contained  mica. 

Hydrochloric  acid  dissolved  out  of  this  graphite  a  consideitible  quantity 
of  iron,  alumina,  lime  and  magnesia,  especially  of  the  first  named;  no 
other  constituents  were  sought  for.    This  graphite  contained  some  calcite. 

10.  Dressed  Graphite 

Grade  known  as  "  A  5." — Designed  employment:  crucibles,  lubricating. 
After  drying  at  100°  C.  this  specimen  was  found  to  contain  : 
Ash  per  cent 4 *407 

Colour  of  the  ash  reddish-brown ;  a  portion  placed  on  moist  turmeric 
paper  manifested  an  alkaline  reaction.     The  ash  contained  mica. 

Hydrochloric  acid  dissolved  out  of  this  gi-aphite  a  considerable  quantity 
of  iron,  alumina,  lime  and  magnesia,  especially  of  the  first  named ;  no 
other  constituents  were  sought  for.    This  graphite  contained  some  calcite. 

11.  Dressed  Graphite, 

Grade  known  as  "A  6."  Designed  employment:  crucibles,  lubri- 
cating. 

After  drying  at  100°  C,  this  specimen  was  found  to  contain : 

Ash  per  cent 3*638 

Colour  of  the  ash,  reddish-brown.  A  portion  placed  on  moist  turmeric 
paper  manifes^ted  an  alkaline  reaction.    The  ash  contained  mica. 

Hydrochloric  acid  dissolved  out  of  this  graphite  a  considerable 
quantity  of  iron,  alumina,  lime  and  magnesia,  especially  of  the  first 
named.  No  other  constituents  were  sought  for.  This  graphite  contained 
some  calcite. 

12.  Dressed  Graphite, 

This  sample  was  also  received  from  the  works  of  the  Dominion  of 
Canada  Plumbago  Company. 

The  grade  was  not  specified.  It  was  prepared  from  material  from 
the  same  bed  of  **  disseminated  graphite'*  as  the  preceding  samples.  The 
results  of  its  analysis  are  given,  not  with  the  object  of  showing  its 
degree  of  puiity,  but  as  illusti-ative  of  the  beneficial  i-esults  attendant 
upon  the  employment  of  hydrochloric  acid  in  the  final  stage  of  prepai'u- 
tion  of  these  "  dressed  graphites." 

After  drying  at  100°  C,  this  specimen  was  found  to  contain  : 

Ash  per  cent 13'162 
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